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UNI TED STATES OF AMERI CA

NUCLEAR REGULATORY COWM SSI ON
+ + + + +
ADVI SORY COW TTEE ON NUCLEAR WASTE
139t h MEETI NG
(ACNW
+ + + + +
VEDNESDAY,
DECEMBER 18, 2002
+ + + + +
ROCKVI LLE, MARYLAND
+ + + + +
The Advi sory Conmittee on Nucl ear Waste
nmet at the Nucl ear Regul atory Conmm ssion, Two Wiite
Flint North, RoomT2B3, 11545 Rockville Pike, at 1:00

p.m, Dr. George Hornberger, Chairmn, presiding.

COW TTEE MEMBERS PRESENT:

DR GEORGE W HORNBERGER, Chairman
RAYMOND G WMER, Vi ce Chairman
B. JOHN GARRI CK, Member

M LTON N. LEVENSON, Menber

T 3 33

M CHAEL T. RYAN, Menber
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A-GE-NDA
PACGE
NRC Nuclear Waste Safety Research and Techni cal
Assi st ance Prograns
- Wlliam R Ot
Assi stant Chi ef, RPERWB
O fice of Nuclear Regul atory Research 75
NRC s Wast e- Rel at ed Techni cal Assi stance at t he Center
for Nucl ear WAste Regul atory Anal yses

- Budhi Sagar 121
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P-ROGEEDI-NGS
(1:00 p.m)

CHAI RVAN HORNBERCER: The neeting wl|
cone to order. We are continuing this afternoon. W
are going to hear two presentati ons on Nucl ear Waste
Saf ety Resear ch and Techni cal Assi stance Prograns, and
t he cogni zant nmenber for this part of the agenda is
Ray Wner, so I'll turn the neeting over to Ray.

VI CE CHAIl RVAN WMER: By a tricky bit of
footwork, | assuned the -- on our Chairman's part --
| have gotten the responsibility for the research
activities of the ACNW and it's good because |' mvery
much interested in it.

Qur first presentationwill be by WIIliam
R Ot, famliarly known as Bill, who will di scuss the
Radi onucl i de Transport Research Program Progress and
Plans. Bill, are you ready to roll?

MR OIT: Wat I'mgoing to try and do
today is give you an update on basically where we are
in inplementing the plan, Radionuclide Transport
Research Pl an whi ch we' ve tal ked to you about before,
and I'"'malsogoingtogointoalittle bit nore detail
on a few activities that are actually comng to
fruition right now, |ike the NEA Sorption Project.

(Slide)
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Basically, we've just conpleted a peer
reviewwiththe Institute for Regul atory Sci ence, and
we went through a day's worth of presentations tothem
in which | presented an overview, and what |'ve done
isl've essentially adapted the slides that | used for
t hem

The first five slides, six slides --

CHAI RVAN HORNBERGER: Bill, who is the
Institute for Regulatory Science? |s that internal?
|s that a consulting group?

MR. OTT: This is an external group that
does a | ot of peer reviews for governnent agencies,
particularly for DOE and EPA

CHAI RVAN HORNBERGER: Is it a private
conpany?

MR OIT: It's a private conpany, right.
We went through an external contractor. They work
through the -- well, all this will conme out in the

slides when you get to it.

MEMBER GARRI CK: | can just barely hear
you. Is it my ears? Are you W red?

MR. OIT: I"musing this one, | wasn't
using the other one. |Is that okay?

VI CE CHAIl RVAN WMER:  As | ong as you st ay

cl ose.

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

77

MR OIT: Thefirst fewslides essentially
are the organi zation of the plan. In other words, the
pl an has four key elenents listed init, and each one
of those elements we'll discuss alittle bit about the
products that we've had over the last year, and
per haps a few products fromprecedi ng years that form
the basis for what we're doi ng now. For instance, in
the area of materials, 4SIGHT is a product that's
listed on the list of products. |It's sonething that
was produced a couple of years ago, but continues to
be the basis for our continuing work i n ot her aspects
of concrete.

We' Il al so tal k about sonme of the pl anned
products we have comng up during this year, froma
| ot of new starts that we started | ast year.

"1l tell you briefly howwe expect to use
t hose proj ects and t he princi pal staff and contractors
that are involved. It will all be on these slides.
They are col or-coded so that the entries in bluerefer
to stuff that's conpleted either recently or in the
near past, and the things in red are things that we
are planning to do, some of themvery imm nent.

"1l also have a slide on m scell aneous
activities, which are things that we don't really and

they are nore targets of opportunity or small things
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that just don't fit in the planning process very wel |,
but quite often they are very significant things, so
"1l have a slide on the m scell aneous activities.

"1l tal k about the status of our MOU on
R&D of Multinmedia Environnmental Models. "1l talk
about the status of the NEA Sorption Project, and the
peer review of the plan.

(Slide)

The key el enents of the research plan, as
listed in the plan, are release of radioactive
material which is primarily a source term issue;
engi neered barriers, which is anything we m ght do to
desi gn and di sposal or contai nment facility; transport
-- and here |'ve digressed a little bit and |I"' ve used
two slides, one which focuses on flow and one which
focuses on transport, and in between themis alittle
diagramthat |1'1l discuss with you for a few m nutes;
and then the last key elenent is perfornmance
assessnment, there will be a slide on that.

(Slide)

For the source term work on rel ease of
radi oactive material, we have three staff principally
i nvolved -- Phil Reed, Linda Veblen and Ed O Donnel |
The source termarea is the one we discussed before

that because we're a generic program it's very
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difficult for ustojustify work unl ess we can find an
area that really addresses a fair nunber of |icensees.
We had this in the area of SDW sl ag sites, and we did
a significant amount of work both at PNNL with Phi
Reed' s contractors, and t hrough Li nda Vebl en at Johns
Hopki ns University, to try and determ ne where these
nuclides were in the slags thenselves in terns of
m neral content, and then how those sl ags degraded
over tinme. And one of the nost recent things we did
was do a leeching nodel through University of
Pittsburgh and Dr. Su (phonetic).

The slag |eaching nodel is the |ast
component. It was conpleted in Septenber. W have a
letter report onit. Thereasonit's redis that the
formal publicationw Il come through the confidential
report on Linda's work on the slag dem neralization.

Howthis stuff is used: Qbviously, source
termhas to be used whenever you're doi ng any ki nd of
form of success, you need to know solubilities, you
need to know degradation rates. In this particular
case, we actually have t he NUREG 6632, which is one of
Phil Reed's products out of PNNL referenced in the
Mol ycorp |i cense anendnent. At present, we don't have
anything additional planned in source term that we

expect to fund this year.
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Let ne say one thing about funding this
year, we're still under a Conti nui ng Resol uti on, so we
have a problemw th anything that's constituted a new
source, and | really don't have anything in here about
those things which haven't started under that
particular restriction yet. W do have a couple of
new starts planned.

(Slide)

This is the engineered barriers work --

MR LARSON: It's all lowlevel waste

rel ease, it's not spent fuel?

MR OIT: It's not spent fuel, it's
everything except -- it's not specifically | ow | evel
waste either, it's slag -- anything that's not high-

| evel waste could be covered here. There isn't a
demand from NVSS for us to do | owlevel waste work,
al though | noted that you discussed it sone in the
neeting this norning, and we have seen (greater
interest in discussions on | ow|evel waste.

MR LARSON: Ckay.

MR, OIT: This is the engineered barriers
work. There's been a little bit of a change here in
ternms of the amount of support that we're getting for
it internally. In the past, |I've cone before you and

told you that we were doing work in engineered
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barriers, and it wasn't supported by the Licensing
Ofice. But, inparticular, the entonbnent option for
reactors has raised concerns about the |ong-term
performance of those entonbed structures, and we're
actually being relied on now to provide sone
i nformati on on entonmbnent for rul emaking activities
that are coming up on that option.

The princi pal product inthis areainthe
| ast three years has been 4SIGHT. W went through a
nunber of years working on that, and then we tried to
do sone validation, and | think -- | believe |
reported to you at one point the result of that
validation work was that we couldn't -- we weren't
ableto find data that was sufficiently constrainedto
say that we could validate this nodel for out to 500
years, which is what they want to use when they are
doi ng a performance assessnment on, say, a |lowleve
wast e di sposal facility. W couldn't nail down the
initial conditions on ol der concretes enough that it
woul dn't have been a fitting exercise. So the
concl usion and what we reported to NMSS was that we
can predict, and we think the nodel is pretty good,
but you're going to have to nonitor

Now we're trying to apply 4SIGHT to an

assessnent and nonitoring of entonbnents. W' ve al so
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started a project which is |ooking at non-concrete
barriers. This is with the Corps of Engineers, and
they' Il be usingthe centrifuge equi pnment at Vi cksburg
to look at things like the cracking of clays over
time. One of the problens that's been observed at
pl aces |i ke Savannah River is the clay covers they
t hought were going to last a long tinme are show ng
cracks due to desiccation, and it's a process that we
think is inmportant to | ook at.

The last itemon here is a study that's
being instituted by the Nati onal Research Council and
t he Nati onal Academ es, to | ook at the state-of-the-
art of engi neered barrier technol ogy. There are three
agencies currently that have agreed to fund this. The
NRC has agreed to fund it, the EPA and t he Depart nent
of Energy. The current situation with dollars in the
Federal CGovernnment in ternms of budgets being passed
nmeans that they haven't received the noney yet to do
the study. They've got aninitial increment fromus,
they're due another increnment, but the other two
agenci es haven't contributed yet. So this may be
del ayed for a short period of tinme until funding
appears fromthe other agencies.

CHAI RVAN HORNBERGER: | s t hat t he Board on

Radi oacti ve Waste Managenent ?
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MR OIT: | believe it's the Board on

Earth Sciences that's doing it.

(Slide)

The groundwat er fl owpart of the transport
program is the environnent where Tom N chol son and
Ral ph Cady -- well, Tom Nichol son does nobst of his
wor k, and Ral ph Cady does a | ot of work there as wel|.
Princi pal contractors in the area presently are PNNL,
ATBD for an RFP that's in progress. University of
Arizona has been involved in the past, is not
presently -- well, under a no-cost extension for a
coupl e of nonths. That project is ending, the one on
conceptual nodel wuncertainty in the Agricultural
Research Service. | believe Dr. Newman of the
University of Arizona is the subcontractor to Phil
Meyer at PNNL on his followon work on concept ual
nodel and paraneter uncertainty and scenario
uncertainty.

The work here in blue indicates the work
at PNNL i n terns of paraneter val ues and di stri butions
whi ch formt he foundati on for the changes t hat we made
to D& and RESRAD, very significant contribution
viewed by the Licensing Ofice over the last few
years. And the hydrol ogic database incorporating

regi onal and national data also is incorporated into
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t hose changes.

Eval uation of instrunments and net hods for
estimating infiltration was done at ARS in a
cooperative effort between Ralph and Tom and the
i nvestigators there.

The RFP that | tal ked about is supposed to
be developed in a robust field-tested -- [|I'm
enphasi zi ng these words because Tom gave themto ne
very specifically and said |'ve got to use these words
-- robust field-tested nmethodol ogy for unified -- and
"unified" is inred because we haven't tried to unify
the parameter concept ual nodel and scenario
uncertainties yet. W' ve addressed the paraneters and
conceptual nodel separately.

VI CE CHAI RVAN WMER:  What's inplied by
the word "unified"?

MR OIT: That nmeans you're trying to
develop a strategy that enconpasses all these
uncertainties into one overall philosophy for
addressing themin a systemati c and concerted fashi on
rather than separately worrying about paraneters,
separately worrying about conceptual nodels, and
separately worryi ng about scenarios. So we're trying
to integrate all this work that we've done in the

past .
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That's the work that's bei ng done PNNL,

and that project just started, | believe, this sumer.

The integrated nonitoring strategy for
performance confirmation and early warning is the
project that's out on an RFP. Everything has actually
been conpl eted and we're in the process of making the
final award now, but since there are still contract
negotiations to go on, | can't reveal who the
successful bidder was.

VI CE CHAI RVAN WYMER: | hate to keep
buggi ng you. I don't really understand what an
integrated nonitoring strategy is.

MR. OIT: |If you look at a natural system
and you do -- if yougoinandtry and do a concept ual
nodel of it, and that conceptual nodel says that this
flow path is the one that's inportant, and you say,
okay, I'mgoing to nonitor this flowpath. And there's
an alternative conceptual nodel that says, well,
that's not the principal flow path, it's over here.
And i f you haven't consi dered both of those concept ual
nodel s i n devel opi ng your nonitoring program you my
wi nd up nonitoring the wong thing or the wong pl ace.
Thi s actual ly happened in one of the places that was
bei ng nonitored after Chernobyl where they totally

m sdi agnosed the Ilocation where they expected
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contam nation to go and they wound up nonitoring the

wong place and said, well, there's nothing there.
Well, it wasn't there because it went in a different
di rection.

So, the concept here is that we have to
integrate all of this stuff, look at nultiple
concept ual nodel s, and nake sure t hat we' ve i nt egrat ed
ever yt hi ng.

VI CE CHAIl RMVAN WMER:  Thanks.

CHAI RMAN HORNBERGER: | s your use of the

wor d " performance confirmation" the sane as the use in

Part 637

MR. OIT: It probably is, but it's not
meant to be. In other words, NMSS doesn't like us to
use --

MEMBER GARRI CK: | was hopi ng you woul d
say yes because then you could explain to us what it
iS.

MR. OIT: From our point of view, what
we'retryingtodois establishabasis for nonitoring
a system so that we can actually confirm the
predi ctions that were nade, whet her they were ri ght or
whet her they were w ong.

CHAI RVAN HORNBERGER: So that's a totally

di fferent use.
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VEMBER RYAN: That sounds nore |ike

val i dati on.

MR OIT: Except that -- you know,
val i dati on woul d i nply that you knowthat you're ri ght
for the entire period of performance, and nonitoring
doesn't necessarily require that. W're essentially
-- if we predict the performance with regard to
several different conceptual nodels and there are
several different ways the systemcoul d perform then
we want to nonitor all those potential ways of the
syst em perform ng.

MR. LEE: Bill, | can understand why you
can't say who got the contract award, but can you tell
us who at |east bid on the contracts?

MR OIT: No.

MR. LEE: Ch, you can't?

MR OIT: We don't know that until the
actual negotiations are conplete.

MR, LEE: Onh, okay.

MR OIT: | don't even know it, as a
matter of fact.

MR, LEE: kay.

MR OTT: Evenif | wanted to tell you, |
coul dn't, which is perhaps one of the reasons why t hey

do it that way.
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The evaluation of uncertainties in
recharge estimates is, again, a small out-project
being done jointly between our staff and the
Agricul tural Research Service.

(Slide)

This is a diagramthat | drew-- so don't
accuse anybody that real |y knows what t hey' re doi ng of
maki ng m st akes -- because | was trying to denonstrate
what | thought was going onto the contractors that we
had working i n the area, and asked if they agreed with
me. And one principal caveat | shoul d nake right here
is that 1'"monly tal king about the sorption process
right here, and there are ot her processes that m ght
occur in the environnent that m ght hold up materi al s.

The reason | put this thing up here is
that, traditionally, in the old KD approach, all you
worri ed about was what was down i n t hat bottombal |l oon
in the mddle, Distribution Coefficients, and, in
reality, there are a lot of things that go into
determ ni ng what the distribution of aqueous and soi
phases are. So we've been working for a nunber of
years trying to understand the mechani sns particul arly
for sorption, and right nowl was trying to figure out
-- last year, actually -- | was trying to figure out

where we are. And basically we're at the point right
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now where we have a fairly good idea, at |east for
sorption, in many instances surface conplexation
nodel s are a fairly good descriptor. They do descri be
a lot of what's going on.

I n order to make those work, the surfaces
have to be understood. You have to know what the
sites of sorption are. And you have to know what the
reaction is between the sorbing site and the
radi onuclide. So when that box up there in the upper,
| eft-hand corner tal ks about thernodynam c data for
m neral / radi onucl i de pairs, you' re tal ki ng about t hat
reaction between that site and that radi onuclide. So
we' re tal ki ng about essentially knowi ng what's in the
soil or therock in terns of what the sorbing mnerals
are, and t hen combi ni ng t hese two surface conpl exati on
nodel s.

And the interesting thing here that | was
very specific about was this arrow that goes from
Sur f ace Conpl exati on Model s directly to Concentrations
because there is a potential for just totally doing
away Wi th using distribution constants in the actual
cal cul ati on.

MEMBER GARRI CK: You may have answered
this, but how do you decide what mnerals to use?

MR OIT: You go in there and you
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characterize the soil. You actually determ ne what
the mneral conposition -- and we've actually done
this at the Naturitasite. 1'll discussthat alittle

bit on the next page.
VI CE CHAIl RMVAN WWMER:  Wel |, the Surface

Conpl exation Model isreally a surrogate di stribution

coefficient. | nmean, there's very little difference.

MR OIT: Wll, there is difference
because the -- actually, | ought to have a geochem st
up here talking to you about this. | don't know if

you' ve seen this --

VI CE CHAI RMAN WMER: Can't even see it
now.

(Si mul t aneous di scussion.)

VR. OrT: Geochem stry  of SOi
radi onuclides, it's Soil Science of Anmerica Speci al
Publ i cation No. 59, canme out this year. It tal ks
about a lot of application of Surface Conplexation
Model s and the reactions involved. But basically,
yes, the Surface Conplexation Mdels are an
i nternedi at e st ep between t he basi c properties andthe
Distribution Coefficients, but they thensel ves dea
nore directly with the actual reactions invol ved and
t he reacti on constants. So there's a nmuch nore direct

connection to the science than thereis with the bul k
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KD.

The principal staff involvedinthis area
are BEd O Donnell, Linda Veblen --

CHAl RVAN HORNBERGER:  This slide doesn't
follow your color coding, right?

MR OIT: No. | meant to say that
earlier, but |I forgot. This one does.

(Slide)

I n here, sorption nodel s sensitiveto soil
conmponents and chemi cal conditions -- you know t hat
we' ve been working at a denonstration project in
Naturita, Col orado. The final report for that is
bei ng submtted right now, and it's under review. It
shows here in blue that it's conpleted. It is not
quite, but prelimnary results seemto indicate that
there's been a great deal of success in using surface
conpl exati on nodel s t o descri be transport at that site
ina fairly conmplex chem cal environment.

The second item nentioned there,
evaluation of the contribution of soil particle
coatings to sorption processes, is actually a product
of Sandia National Laboratory, who is working in
conjunction with our USGS contractor at Naturita. And
it turns out, in this particular case, that nost of

the sorptionis occurringinsoil coatings, not within
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the soil particles thensel ves.

Basically, though -- and Ray probably
appreci ates this nore than anybody el se -- if you | ook
at that previous slide and that diagram you realize
that there's a different kind of data necessary to do
t hat ki nd of nodeling, and it's necessary to use a KD.

VI CE CHAl RVAN WMER: A | ot nore.

MR. OIT: And there's a lot nore, but --
and at this tinme, we don't have enough to do it for
nore than a few radionuclides. W did the
denonstration at Naturita because it's a uraniumsite
and we t hought we could do the denonstration and had
enough information on wuranium primarily due to
previ ous work done by those principal investigators
and others in Australia at the Alligator River's
Anal og Project, which is a nmulti-national study of
sorption at the --

VI CE CHAI RVAN WMER:  You' ve concentrat ed
on urani um

MR. OTT: So we concentrated on urani umas
a proof of concept, just to prove that we could do it.
It's a nmultivalent ion. If we can do it with a
multivalent ion in a fairly conplex environnent, we
ought to be able to do it with nonovalent ions in

sinpler environnents. And I'Il talk some nore about
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the NEA Sorption Project in a mnute.

(Slide)

I n the performance assessnent area, |'ve
only listed one past product. You're aware that for
a nunber of years we were working independently on
developing a franmework nodel at Sandia National
Laboratory, and eventually termnated that work
because we couldn't support it. W didn't have the
resources to do that kind of thing on our own.

W' ve noved to that and in concert with
the other organizations that are in this MU on
Research and Devel opnent on Miltinedia Mdeling --
three of them as a matter of fact -- Corps of
Engi neers and EPA and us -- are all working towards
devel opi ng FRAMES as a nore conprehensive nodeling
platformfor dealing with conplex sites. Sothe only
product 1've listed here is the RESRAD and RESRAD-
BU LD nodel s that were enhanced by us in the | ast
coupl e of years.

In the new area, there's one here that
m ght strike your interest because it relates to
somet hi ng you nentioned this norning, this first one,
conpr ehensi ve assessnent of paraneters and assunpti ons
of environnental pathway nodels. W had al so | ooked

at the end of the cal cul ati on.
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We've been focusing on environnental
transport and have not really been worrying about
pat hways up until now. Wen we | ooked at RESRAD and
D& and challenged the assunptions in there, we
chal | enged the assunptions on the transport part of
the problem we didn't chall enge the assunptions in
t he pat hway nodel s.

W' ve started to | ook at Paci fic Northwest
National Laboratory -- Phil Reed is the Project
Manager on this one -- to go out and look at the
pat hways nodel , eval uate t he assunpti ons, eval uate the
paranet er values, and evaluate the databases that
support those paraneter val ues. W should be getting
a report fromthemprobably in February on the first
phase, which is this assessment of the nodels and
where the holes are. And we intend to followthat up
by choosing those areas that will give us the nost
benefit in doing further work to establish a sounder
basis for the pat hway nodels, very simlar to what we
did with D& and RESRAD in terns of identifying
assunptions, identifying when assunptions weren't
soundl y docunent ed, and t hen goi ng out and doi ng t hat .

The next one here is the dinension of
FRAMES, which |'ve already tal ked about, and we' ve

i ndependent |y been worki ng withthe Corps of Engi neers
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to bring some of their capabilities inhouse. Their
groundwat er nodel i ng syst emhas been observed to be a
very power ful groundwat er nodel i ng tool, and we' ve now
made t hat avail abl e to NMSS staff and had t he Cor ps of
Engi neers cone in and do training for the staff onit.
O course, the use of all this work is to inprove our
performance assessnments of sites from sinple to
conpl ex.

There is a note in here about new work on
probabi | i sti c RESRAD- OFFSI TE and support for MARPAR.
These are a couple of small things that we wll
probably do.

VI CE CHAI RMAN WYMNER: What MARPAR - -
MARPAR, is that sonething Chrysler Mdtors --

MR OIT: Thisis an interagency activity
bet ween our sel ves and DCE and EPA, to try and agree on
par anet er val ues.

VI CE CHAI RMAN WMER: | didn't recogni ze
t he acronym

(Slide)

| mentioned this M scell aneous category
before. Basically, there are things that cone al ong
which it is desirable to fund and usually give us a
| ot of payback, and I've just |isted sone of the

t hi ngs here and sonme of the people that were invol ved
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in doing this. A lot of our activities with the
Nat i onal Academ es, such as that study on engi neered
barriers, is sonmething that comes up. The Nationa
Academ es attends the neetings, we're at the sane
neeti ngs, and they get an idea to do a study, and t hen
we are requested for fundi ng, and we say, yeah, that's
a good idea, and we do it. And in addition to that,
we actually give sonme support to the Nationa
Academ es Conmi ttee on Earth Sci ences each year, which
gets us to make presentations and get some revi ew of
our concepts as they're going al ong.

|"ve included on here the peer review
contract we did with RSI, and a fewother things. |'m
not going to go into these in alot of detail because
| don't think we have a lot of tine here.

The last thing I will nmention on that
slide, though, is that we are involved with both the
NEA and the | AEA on things |i ke the IGSC, whichis an
integrated group for the safety case. |'mafraid |
don't know what the |SAM actual acronymis, and |
couldn't get hold of Ralph today to ask him but
that's an | AEA activity which sort of parallels the
NEA activity.

Not hi ng el se i s col or-coded for the rest

of the slides, so we don't have atine line to worry
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about here.

(Slide)

This is basically the status of the MOU.
| believe | talked to you about this the last tine |
was here, so it's only been about six nonths. There
haven't been a |ot of changes. | think we either
nmenti oned t hat we had sessi ons i n pl anni ng or had j ust
told themwe had neetings. Actually, they were this
sumer, so they woul d have been afterwards. One was in
the spring, one was in the sutmmer. So there were two
meetings held in conjunction wth professional
neetings during this year.

There's a workshop planned in January by
t he Wor ki ng Group on Sof tware SystemDesign, and this
particul ar Workshop is focused on devel oping a nore
efficient GSinterface for alot of these nultinedia
nodels. The ASis currently viewed as being rather
| arge and cunbersone and difficult to really bring
into the environnmental nodels in an efficient way, so
they're trying to devel op a | ess robust way of deal i ng
with G Ssystens and bringing informtioninto and out
of the nmultimedi a nodels. That's supposed to be held
in January.

The Wor ki ng G- oup on Uncertainty Anal ysi s

is planning an i nternational workshop for August, and
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there's a third workshop that may be pl anned t his year
for the Reactive Transport Modeling Wrking G oup.
They provided a draft Phase Il, which is a detailed
operating plan to the Steering Commttee at their
neeting early this nonth, and expect to have the fi nal
to us at the neeting in February. VWhen that's
approved, then we'll know whether that neeting wll
actually occur this year or next year, but one of
their first activities is planned to be a workshop
there as well.

And the other fairly inmportant thing to
update is the fact that we actually have another
menber now. The Natural Resources Conservation
Service has joined the MOU, so there are now seven
Federal agencies involved in that particular set of
cooperative efforts.

(Slide)

The NEA Sor ption Proj ect has been goi ng on
for a nunber of years, and basically it's a group of
nations who are all involved in sonme formof nuclear
wast e di sposal that have identified an inprovenent in
t hi s KC approach as an i nportant thing to consider for
i mprovi ng their nodels.

There are 11 countries involved at this

tinme. In some countries, |ike Japan, there are
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actually two different federal agencies that are
participants in the project. In many of the
countries, there are nultiple working groups that
actually did nodeling tasks. Inthis |ast phase, they
had a Technical Direction Team which selected, |
beli eve, six problens, and then the 11 countries
sel ected which of those problens they were going to
work on. So each probl emprobably had fromsix to ten
di fferent anal yses performed on the set of data that
was i nvol ved.

And what | have seen is sonme very rough
prelimnary conclusions and | essons | earned fromthis
project, and what | did was | went in and | sort of
excerpted them These may | ook totally different when
they actually come out of it, but | think these
concepts will wind up in their final report.

They found that with all these different
approaches -- and nost of them focusing on surface
conpl exati on nodel s -- they were getting good results
ininterpreting the data for single mnerals and for
nor e conpl ex natural mnerals. Sothey are confirm ng
what we've actually seen at Naturita. They are being
able to do this kind of nodeling.

They found that they can interpret |arge

ranges in observed behavior -- Rd 4 orders of
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magni tude, pH 4 from to 10. So they are finding
success over a fairly wde range of chemca
conditions. They found that they can handl e conpl ex
aqueous chem stry, they can handle inorganic and
organi ¢ conpl exants, a range of ionic strengths, they
had good success with interpolation within the range
of boundari es. They expressed some caution wth
regard to extrapol ati ng out si de of the range for which
t hey had dat a.

VI CE CHAl RVAN WYMER: Is this wuranium
agai n?

MR. OIT: No. Sone of this was uranium
sonme of it was other radionuclides, but | can't tell
you of f the top of ny head. There will be a report on
this probably comng out in -- when you' re working
t hrough the NEA, sonetinmes it takes along time --
woul d expect it by June, but the Technical Direction
Teamis actually putting it together.

(Slide)

They also had a section on Lessons
Learned, and this is where | come back to that
observation about data, and both the first and | ast
entry in here talk about data. The first one is that
few existing data sets are sufficiently conplete to

support this kind of approach to nodeling. Thi s

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

101

concl usi on probably cone fromthe Techni cal Direction
Team s effort to define problens for themto anal yze
because they had to find decent data sets, and didn't
find a whole lot to choose from They need tine to
get better data sets.

In the international community, there's

not been the sane -- or at | east we have not observed
the sane -- thrust towards using distributions in
probabilistic approaches. | think this second bull et

here, or second itemhere, tends to indicate that at
| east in this project they have identified a need to
| ook at wuncertainties via neasurenent and support
t hose uncertainti es and neasurenent techniques inthe
codes, which | think would lead them to a nore
probabilistic approach.

There is a need to define exactly what
essential data that you need.

Geochem cal characterization is a pre-
requisite to effective sorption nodeling. Wat they
are saying there is you need to know what t he m neral
substrate i s because different clays act differently.

And, of course, the |l ast one is the other
side of the coin. If thereisn't nuch data out there,
then there isn't a database to support these nodel s,

but fromtheir observati ons and the successful work

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

102

they've had, they think it's tinme that the
i nternational community works together to provide a
nodel i ng dat abase.

They nade sonme observations about what
shoul d be done in the next stage. |'mnot going to go
t hrough those because this is all going to wind up
being negotiated as an international project.
Essentially, all the participantswill reviewthe work
scope and they'll look at what they think are the
t hi ngs that nost need to be done in the next stage,
and then they nmke a decision on whether to
participate, andthis w || probably take anywhere from
six to 18 nonths. So, if there is another stage to
this project, it won't happen right away, it will take
alittle tine to get it going.

(Slide)

Now, the last iteml wanted to tal k about
is the peer review W' ve been | ooking for peer
revi ew, stakehol der review, ever since we conpleted
t he pl an, and we got inconsistent results. You noted
it and suggested that we go out and get a peer review
done. We found an organization that does it, and we
went to them They worked through or wth the
Ameri can Soci ety of Mechani cal Engineers -- not the

American Institute, sorry about that, typo. They
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maintain a fairly large list of potential peer
reviewers, and they will select a slate fromthat and
they'Il have it reviewed by the ASME Peer Review
Board. So, RSI sort of works with ASME to actually
sel ect thereviewers. They aren't necessarily nenbers
of ASME, they are consultants and all that, and
facul ty menbers and other disciplines. The |ist of
panelists is here. W were actually only famliar
with one of them and that was John More, who is
know edgeabl e to us fromhis past involvenments inthe
| AH and Al H.

VI CE CHAIl RMVAN WMER: | know Joe Pet er son.
He's a heavy el enent chem st.

MR, OIT: | thought you probably woul d
since he's down there at Tennessee. W gave themall
t he background that we had in ternms of the plan. W
nmnet with them for about a day and a half, made
presentations, answer ed questions, and all the rest of
it.

(Slide)

When we made the contract with them we
gave thema set of criteria. Essentially, when we did
this, we specifiedthecriteriathat we wanted themto
| ook at, what questions do we want themto answer, and

we cane up wi th seven questions. They are |listed here
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as criteria. And these are the ones that were
addressed by the Peer Review Conmittee. The findings
of their report will specifically address each one of
t hese questions, usually with a fairly direct answer,
and then with a bunch of text either giving caveats or
i ndi cating why they came to the conclusion they cane
to.

(Slide)

An observation that I'lIl pass on from
Al'len McGeesie (phonetic), who is the President of
RSI, was that he felt that it was one of the nost
posi tive peer reviews they' ve had in recent years. He
t hought they were fairly pl eased wi th what we' ve done.

(Slide)

The | ast page is basically the
recommendati ons. Now, the recomendations are sort of
i ndependent of the criteria, and they cone out of the
del i berati ons and opi ni ons of the panel nenbers. And
you will note here that in sone areas they actually
overl ap or repeat things that the ACNWhad said to us
in the past. For instance, No. 4. W asked them
about the prioritization schene, and they said they
didn't have any reason to dispute our result or say
that it was right or wong, but they said that it

m ght be better if it was nore fornmally based. And |
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t hi nk you have said the same thing.

The agency is right now | ooking at a nore
uni formway of doing prioritization, soto a certain
ext ent changes ri ght noware kind of held up while the
agency cones to grips with this on an agency-w de
basi s.

Their first one was a recommendati on with
regards to what they felt was a |l acking in the plan.
We had focused on the regulatory basis and hadn't
really listed a lot of references in here that
supported what we did in the plan. 1t wasn't because
we couldn't, it was just because we didn't want to
detract from the attention being given to the
regul atory context, but it probably is a weakness in
the plan, and we will remedy that in the next go-
round.

The second one, the Project Team shoul d
performan i n-depth anal ysis of the rel evant conput er
codes and identify any systematic errors. | think we
dotend to dothat. W're not going out and tryingto
do all of them we're doing the ones that are
primarily used in the conmunity or are indicated to us
to have a significant benefit. And we are not doing
those that are proprietary. W can't go out and do

this to, say, a code like -- that is sold over-the-
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counter or is being marketed by anot her organi zati on.

The Proj ect Teamshoul d pursue addi ti onal
| everagi ng. They have an observation in there that
t hey don't know how we can do everything that's inthe
plan with the ki nd of resources that we have. It's an
observation that you' ve made as well. Their way of
handling it is to say we ought to go out and cooperate
with nore and nore people and do nore and nore
| everaging. | think we are trying to do that through
t he MOU.

The |ast one, the Project Team should
obtain input fromthe outside scientific community
regarding the scoring of different projects wth
respect to the "issue support” attribute, which is
somewhat different from what you reconmended. You
reconmended we ought to go out and get sonebody el se
tolook at it in ternms of a panel format or sonething
like that. And they were saying specifically -- as
you recall our prioritization system we have this
i ssue support criterion which basically assesses
whether it's been supported internally by NVMSS or the
Commi ssion or the Advisory Committee. | f sonebody
says that sonethingis really inmportant, thenit gets
afairly high score. If we can't get anybody else to

support it but we still think technically it's a good
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sound thing to do, we have it I|isted as an
internediate priority, and if it doesn't get support
from any of those places or us, it doesn't get any
score at all. And they're saying that we actually
ought to go out and have sonebody |ook at that
particul ar i ssue. It's aninterestingrecomendation.
| don't know how we're going to deal with that right
now. Obviously, outsideinput is sonethingthat al ot

of people want us to have, and | think we're tryingto

get that.

Anyway, we are schedul ed, | think, to cone
back i n February, and at that tinme we'll actually have
the -- | don't have the actual bound version of the
report yet. The President of RSI said | could use
anything in it, but the only thing I was certain

wasn't goi ng to change were the reconmendati ons. And
we woul d anticipate com ng back and actually going
t hrough each one of the findings and each one of the
reconmendations, and giving you an idea of how we
intend to proceed in regard to those, but we plan to
do that in February.

Questions?

VI CE CHAI RVAN WMER:  Thank you, Bill. |
asked mne as you went along. | thought that this

whol e area was a very good one to support right from
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the very beginning, speaking as one nenber of the
conmttee. Any questions fromthe table here? M ke,
start with you?

MEMBER RYAN: | guess | have sort of a
real basic question. Wat is your split between Yucca
Mount ai n and hi gh-1evel waste related activities and
everyt hing el se?

MR. OIT: W don't do any hi gh-1evel waste
activities. Vell, we don't do anything that's
specifically related only to Yucca Muntain.

MEMBER RYAN: | gotcha. GOkay. You made
that point. A nunber of things obviously are, or can
be.

MR. OIT: Yes. Alot of what we're doing
-- | should nake one observation, especially since
you're new on the commttee. W involve NMSS and the
Center for Nucl ear Wast e Regul at ory Anal yses whenever
we can. Inparticular, inthe sorption project, there
wer e nodel i ng teans supported by the NRC. One was our
USGS contractors, the other was a nodeling teamfrom
t he Center for Nucl ear Wast e Regul atory Anal yses, and
it was actually supported through NVSS.

On the MU for R& of nmultinedia
envi ronnent al nodel s, we went to NMSS and said thisis

an opportunity we t hi nk you ought to be involved in as
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wel |, and they have named working group mnmenbers to
each one of the active working groups under the MOU
So we're inputting in those areas where we can, into
t he people that are working on the high-level waste
program is | guess the best way | can --

MEMBER RYAN: That's a good answer. Thank
you.

VI CE CHAl RMVAN WMER:  John, you're next.

MEMBER GARRI CK:  Well, how do you track
the use of the results of your research?

MR. OTT: In terns of formally, | guess
you woul dn't say that there's a formal way that we
track it. Inthe user need |letters that come to us --
there's not a firm schedule in which we get these
t hi ngs, we get them occasionally -- they will quite
often state why they want sonething and how t hey'|
use it, and then quite often we'll get involved in
hel pi ng themin doi ng technol ogy transfer and hel pi ng
the staff that are going to use it understand how it
can be used. For instance, we had NM5SS staff cone to
us a few weeks ago and ask for information on
noni toring, and what we did was we provided all the
background information that we'd used in devel opi ng
the RFP for our nodeling project and the SOWfor that

project, and we sat down with the staff and di scussed
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where we t hought the state-of-the-art was in terns of
devel opi ng nmonitoring prograns. This was nonitoring
for, | believe, a decomm ssioning site somewhere out
in the Mdwest.

The staff works fairly closely with the
NMSS staff, and | think that's how we know where the
stuff is being used and when it's being used. Phi
Reed essentially worked with the staff on the Ml ycorp
license -- the people who were doing the nolycorp
i cense anmendnment, and they talked to him and they
wanted the data and he provided the data, and they
mentioned to himthat they had referenced it. So,
it's primarily through two-way comuni cati ons between
the two staffs. And at the staff level, there is
fairly close conmunication, | believe.

MEMBER GARRI CK: Do you anticipate any
change in funding | evel s?

MR. OIT: Qur funding | evel has increased
alittle bit over the | ast couple of years. | think
we went from-- well, we've bounced around over the
|ast five years, from $2.5, 2.6, down to 2, and |
t hi nk we're up around 2.7, but since the budget isn't
approved, we don't know what it is finally for this
year yet.

One ot her observation | probably ought to
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make i s that when | tal ked about that pat hways nodel ,
t her e wer e observati ons nmade. Everybody that's | ooked
at it has |l ooked at it and said this could eat up our
entire budget. The first task is the only that we' ve
funded, which was the one to | ook at the nodel s that
are out there and | ook at the assunptions and the
par anet er val ues, and | ook at the basis for them A
| ot of that informationis 20 years old. Sone of it's
30 years old. And the science has advanced
significantly in a nunber of those areas. |If there
are significant gaps inthe datainthere, it could --
there could be very expensive projects involved to
remedy those holes, and we probably don't have the
resources to do it. But | think just having the
systematic analysis will be a long step towards
i dentifying those gaps not only for oursel ves, but for
ot hers.

MEMBER GARRI CK: | s Research generally
satisfied with the quality of the research?

MR OIT: I think we are. The only
project we weren't is the one at Sandia that we
termnated. And there I'mnot certain -- well, other
agenci es had been funding the work and dropped out,
and with the funding that we were able to provide,

there wasn't a sufficient critical nmss. So, even
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Sandia couldn't maintain the team and they Kkept
having to change people in and out, and you can't
maintain a research program with that |ack of
continuity. So that was an exanpl e when we weren't
satisfied with it.

| think in nost of the other areas we're
very satisfied with our PNNL contractors. den and
G a (phonetic) and Phil Meyer have been working with
us for ten years or longer, and they are very solid.
Uni versity of Arizona has worked with us for a |ong
time. That direct associationis currently comngto
an end. No one can question the quality of the work
t hat we' ve gotten out of Newran. Phil's contractors
at PNNL have been sound. Qur USGS contractor was
sought out by the Nucl ear Energy Agency to -- | think
he's the Director of the Technical Direction Teamfrom
t he NEA Sor ption Project, in addition to being on our
working group and our nodeling team so he's
internationally recogni zed as being an expert in the
area of surface conpl exation nodeling.

MEMBER GARRI CK: What about what you get
out of the National Academ es?

MR. OTT: What we have gotten out of the
Nati onal Academies in terns of focused studies on

research topics such as this one wupcomng on
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engi neered barriers has been very good. W have had
a nunber of projects with the National Academ es t hat
have given us good results.

MEMBER GARRI CK:  They're a different kind
of institution, it's not aresearchinstitutioninthe
usual sense.

MR OIT: One of the "disbenefits" of
working with the National Academies is it usually
takes thema long time to do anything, and that's one
of the reasons -- when we went to do the peer review,
we consi dered going to the Nati onal Academ es, and we
deci ded we need sonething faster than we'll get from
t he Nati onal Academi es, and that's one of the reasons
we actual |y went outside, is because it was sonet hi ng
that could be done relatively quickly, and it was a
group that was wi dely used by both EPA and DOE, had a
| arge list of independent reviewers that they could
bring into the process.

MEMBER GARRI CK: Are nost of your
contractors other governnent agencies or not-for-
profit organizations?

MR. OTT: Most of our contractors at this
time are either other governnent agenci es or Nationa
Laboratories. W do have work, cooperative work at

NI ST. | nmean, it's another federal agency, but it is

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

114

a cooperative project where they are actual ly putting
funds in. The U S. Geol ogical Survey has actually
been mat chi ng our contribution on the projects we've
been doing at Naturita, so we put in $250,000 or so a
year and they put in another $250,000 in ternms of

resources and | aboratory facilities, and sonetines
funds. So, we're getting matching contributions from
t he other agencies. Wien we go to the National

Laboratories, we're footing the whole bill.

We do have the one RFP that is just being
awar ded, which will go to an independent contractor
out si de the government or National Labs.

MEMBER GARRI CK: |s the reason you go to
these institutions as opposed to naybe a private
research institution because it's easier to get
contracts resol ved?

CHAI RVAN  HORNBERGER: DOE |abs are
cheaper.

MR OIT: | don't think so.

MEMBER GARRI CK:  No, |'mjust curious.

MR. OTT: |'manswering CGeorge, not you.

MEMBER GARRI CK: There are sone very good
private research institutions around, and | don't see
nmuch evi dence of them being invol ved.

MR. OIT: They aren't, and | think to a
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certain extent -- for instance, with Phil Meyer and
A en and G a at PNNL, we becane involved with them
and t hey have devel oped an experti se and know edge of
our programarea that makes themvery, very efficient
and effective and very know edgeable. And the fact
t hat they' re working on a DOE reservationwith sim|lar
problenms gives thema leg up to begin with. To a
certain extent, National Laboratories, because of the
probl ens they have already, tend to have expertise
that is very, very apropos to what we need to have
done.

MEMBER GARRI CK: So you're generally
satisfied that you' re getting --

MR OTT: We're generally satisfied we're
getting --

MEMBER GARRI CK: -- getting aquality that

MR OIT: And there are tines when we | ook
at it and we think there are -- this is a problemthat
we real ly think we ought to have somebody i n academ a
| ook at, or sonebody in the general -- which is this
nmonitoring program that we've got the RFP on right
NOW.

MEMBER GARRI CK:  Thank you.

VI CE CHAIl RVAN WYMER:  Geor ge?
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CHAI RVAN HORNBERGER:  Bill, 1'd like to

first followup just alittle bit on John's question
about how you gauge whether vyour research is
effective. \Wat do you have to do with respect to
GPRA, or what have you agreed to do?

MR OTT: | was going to say that | don't
know t hat there's anything specific that we're doing
to address GPRA within our small program

CHAl RVAN HORNBERGER:  So it doesn't cone
down that far, it's just sort of the Ofice of
Research must have to do sonet hing.

MR. OTT: Yes. | was |ooking at Cheryl to
see if she had anything else, and | don't think she
does. ©Ch, she's going to go to a microphone.

M5. TROTTI ER "1l answer. | think
that' s what we do every year when we report what we've
acconplished, soit'sreally an agency-w de report and
we do it by arena. So whatever we acconplish is
includedinthere, if that's what you' re aski ng about.

CHAl RVAN  HORNBERGER: Just, again,
different agencies -- it filters down to different
| evels, and | didn't knowif you had anyt hi ng specific
that you had to supply to the agency for their GPRA
report.

MS. TROTTIER Well, ineffect, we do. |If
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we can't tal k about the outconmes of what we do, then
we have a problem but we don't do things that aren't
going to have sone positive outcone. So, that goes
into the planning of it.

MR. OTT: The primary responsibility lies
el sewhere, and they ask us the questions and we give
them the answers. GPRA probably doesn't --

CHAI RVAN  HORNBERGER: ["m nuch |ess
interested in GPRA, and | was just wondering if you
had a way that you could actually make it useful to
you and not to OVB or whoever |ooks at the stuff.

Al ong those lines, though, | assune that
now all of your NUREGs are on the Wb, they are
el ectroni cally avail abl e?

MR. OIT: There was a problem | ast year
when they renoved all the NUREGs, and we've been
putting themback on slowy. Each one of themhas to
be exam ned to see if there's anything in it that has
anyt hi ng.

CHAI RVAN HORNBERGER: My point isinterns
of one way you coul d neasure how useful sonme of your
research is -- again, all of these neasures are
i mperfect -- would be to keep track of how many ti nmes
t hese thi ngs were downl oaded.

MR. OTT: That would be interesting.

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

118
CHAI RVAN HORNBERGER: It woul d be easy to

i mpl enent and you could easily do the counting. It
m ght gi ve you sone at | east rough i ndi cati on of which
bits of your research were nost wdely accessed,
presumably accessed from nore than just NMSS staff.

MR. OIT: Yeah. That's an interesting
idea. Onething | didn't point out when we were goi ng
t hrough t hat slide on M scel | aneous activities, dueto
t he way thi ngs worked out we wound up using a little
bit of engi neer noney to devel op two Wb sites for the
MOU on nul tinedia nodeling. One of themis a public
Wb site. And the only problem there is that the
Steering Committee has to authori ze anyt hi ng we put on
it, but we're starting to put cross-references on
there to NUREGs and things |li ke that as well, and t hat
Web site is actually getting a lot of action right
now, apparently, from what Tom sai d.

There's a second Wb site that we
devel oped, which is actually an internal Wb site for
t he wor ki ng groups to use. Each working group has its
own scoreboard site, and they are being used for
interactive neetings and interactive docunent
nodi fication and things like that. That's another
thing that we did this year to try and enhance our

interactions with the MOU.
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CHAI RMVAN  HORNBERGER: | just have one

qui ck specific question. Onthis |list you handed out,
the NUREG CR-6757, |'m sure you recall that one --
Large Scal e Ml ecular Dynam c Sinulations of Metal
Sorption onto the Basal Surfaces of Cay Mnerals.
Who did that work for you, was that Sandi a?

MR OIT: Sandi a.

CHAl RVAN  HORNBERGER: That's what |
t hought. Ckay.

MR, OIT: Sandia was very close in this
project. They're going fromdoing purely theoreti cal
stuff totry and coordinate their work with USGS, and
| think it's proven to be very solid.

CHAI RVAN HORNBERGER: Do you have any
sense as to how far along they've gotten into |inking
some of the nolecular dynamics up to surface
conpl exati on?

MR. OTT: | think they've gotten pretty
much -- you want to answer that, Ed? The Project
Manager is right here.

MR O DONNELL: It's Ed O Donnell. In
answer to that, they | ooked at kal enite (phonetic) and
the smectites with strip netallic ions. They are now
ready to look at nore conplex oxides, the urinel

(phonetic) ion being one of the ones. Also they are
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pl anning to | ook at the ani on conpl exes, particularly
t echneti umi odi ne, the probl emones. It's theoretical
work which is also being done in conjunction with
| aboratory work, which is also being done in
conjunction with field work that USGS stuff at the
Naturita site. So, although this is one theoretical
part, it's one piece of a bigger project.

MR. OIT: The final report onthe Naturita
project will include quite a bit of work in it that
actual ly was done at Sandi a.

CHAI RMAN HORNBERGER:  Thank you.

VI CE CHAl RVAN WIMER: M I t, any questi ons?

MEMBER LEVENSON:  No.

VI CE CHAI RMVAN WIMER:  Just | ooki ng down
this list of products, we're at 2002, you and your
fol ks have been pretty busy, haven't you?

MR OIT: Well, yeah, that's what they pay

us for.

VI CE CHAI RVAN WYMER: That's a |ot of
producti on. Thanks, Bill. If there are no other
guestions, thanks for the update. | think you m ght

want to reconsi der whet her or not you have a February
presentation.
MR OIT: You don't need it?

VI CE CHAl RMVAN WWMVER:  We're not going to
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have a neeting in February.

MR. OIT: Well, last | heard you were
going to not have one in January and have one in
February.

CHAI RVAN HORNBERCER: Very recently we
changed our mnd and --

MEMBER GARRICK: We're going to have a
super neeting in March

MR OIT: If you want us to cone back,
just let us know.

VI CE CHAI RMAN WIMER: That's the way to
| eave it.

I guess it's obvious from Bill's
presentation that it's a very broadbased research
program the results of which will be applicable to
many aspects of radioactive waste nanagenent.

The next presentation that we'll hear --
we call it directed research and they call it
techni cal assistance because it's ained at that
specific sites, problens at specific sites or specific
design requirenents, and this presentation will be
given by Budhi Sagar, from the Center for Nuclear
Wast e Reqgul atory Anal yses. Budhi

MS. SCHLUETER: | wanted to namke just a

couple of remarks. |'m Janet Schlueter, for anyone
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here that | haven't met. |'mthe Branch Chief of the
Hi gh- Level Waste Branch here at the NRC, and | want ed
to make just a couple of coments to put the Center,
their work, in perspective, if youwill. For anyone
who doesn't know, they were established by the NRC 15
years ago to support the Hi gh-Level Waste Program so
that is their highest priority. But in addition to
doi ng that, they do support the NRC in other program
areas inthe waste-rel ated arena, as wel | as any ot her
that the staff or the Conm ssion asks themto provide
assistance on. And as a result, there's a dedicated
conflict-free source of assistance to the NRC. They
provi de outstanding technical support to the staff,
and have historically provided excellent service to
us, and continue to do so, and manage the resources in
difficult tinmes as the budgets go up and down, as you
know.

As far as the Hi gh-Level Waste Program
their primary role is to support the NRCin our step-
wi de | i censing process for Yucca Muuntain, and what |
nmean by that is that there's been an awful |ot of
wor k, as you're aware, fromyears ago up until nowto
get to the point of site recomrendati on. There's nuch,
much work yet to be done when it cones to the Yucca

Mountain Review Plan, putting a draft safety
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eval uation report strategy into place, resolving the
KTl's, TSPA, yadda, yadda, yadda. There's |ots of work
to do to the point where we were to get a license
application and nove through the adjudicatory and
heari ng process, which will be three to four years.
That, of course, will only be then passed into the
next step of potential requests fromDOCE for receipt
and possession and wultimately closure of the
repository.

So, we are where we're at, but there's
many steps yet likely to come, much work to do, and we
see an extended role for the Center to continue to
assist usinthat regard. And1'Ill |leave it to Budhi,
and | apologize, I'lIl need to |l eave in a few m nutes
to go to another neeting, but that's certainly no
reflection --

(Si mul t aneous di scussion.)

M5. SCHLUETER: That's right, although
have heard it before.

MEMBER GARRI CK:  You can't convince us.

(Laughter.)

MR. SAGAR. Thank you, Janet, and thank
you, Committee, for inviting us, giving us a chance to
present this to you. Qoviously, the work [I'm

presenting to you is a summary of main results or the
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significant results, | believe, we have obt ai ned si nce
we were down in San Antonio | think |ast August.
hope the Commttee would find time to conme back over
there to listen to the workers thensel ves because
while | can answer sone questions at the upper |evel,
if you go into real technical details | may have to
t ake those questions back with ne to be answered by
t he people who actually do the work.

In contrast to what Bill Ot just
presented where they classify all the work that they
do as generic, it's just the opposite with the work at
the Center. None of what we do is generic. W are
all related to some sort of site or particul ar design.

(Slide)

Briefly, nmy presentation outline would be
the scope of the work we perform at the Center, a
coupl e of charts on organi zati on and fundi ng | evel,
and then basically significant results -- | say the
last 12 nonths, but it's since | ast August, and it's
hard to keep track of when we got certain things --
and I will try to cover the entire waterfront of work
outside the repository program-- those are the two
categories | have -- and then the repository program
Most of nmy focus is on the repository programbecause

that's where nost of the funding is and that's where
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nost of the significant results are. Mst others are
licensing actions in which we are assisting the NRC
staff.

(Slide)

The scope of techni cal assistance, as you
can see fromthis slide, high-level waste, of course,
is at the highest level. This is the highest priority
work at the Center, and the main focus there is to
identify and resol ve any technical issues that we see
before the |icense application cones in, and that
rel ates both to the preclosure safety as well as the
postcl osure safety, and develop review tools, which
neans the YMP, Yucca Muntain Review Plan, or any
software we need, or any other method or any other
thing that we need in successfully doing the review

Spent  fuel st or age: W spend a
significant anmpbunt of effort at the private fuel
storage facility licensing action and hearings, but
nost of the work i s focused on the natural and human-
initiated hazards -- that's the accident analysis --
and the operational safety.

Deconm ssi oni ng: There are two nmain
t hi ngs you m ght notice, the work on soil reuse which
is work on use of sewage sludge, and then work Bil

descri bed, the nmul ti medi a envi ronnental nodeling, the
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mul ti agency Menorandum of Under st andi ng. W are
participating together with the DW staff on that
t ask.

Envi ronment al assessnents, including the
West Valley Project and then the incidental risk
closure. The one that's going on right now is the
tank closure at |daho Engi neering Labs.

(Slide)

Agai n, to enphasize that all of the work
| will describe is site and/or design-specific. It's
focused on pending |icensing action, including high-
| evel risk work, of course. W comonly have short
timefrane for conpletion. Most of the high-Ievel
wast e work, which is probably the |l ongest duration, is
still planned on an annual basis. There's nothing
i ke three-year research projects. W had that when
we were working for the Ofice of Research, but in the
site-specific arena, problens arise and they have to
be done i n si x nonths, or nine nonths, or whatever the
time period is.

Ri sk-infornmed: O course, we are working
extrenely hard to bring this factor into all of the
wor k t hat we do, to the extent possible, and soneti nes
it"slimtedby theinformation one has to risk-inform

thereviewtools, andtorisk-informany reviewinthe
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prelicensing period that we are doing.

And the work that we do is typically to
confirmsonmething. Thereis sone exploratory work, as
| will explain as | go on, but it's basically if a
guestion arises, there is sone critical need, and we
say, okay, let's do sone | aboratory work and let's go
out inthe field and do sonet hi ng, or do anal ysis, for
that matter, or do all three together and try to cone

to an answer at the end.

(Slide)
Funding, | won't spend any tine. The
2003, of course, is still up in the air, as you al

know. We are in continuing resolution area, but you
can see qui ckly that we expect it to remain about the
sane as | ast year.

" mnot sure if you know what | ME st ands
for. It'sthelndustrial Mbilization Exenption under
whi ch we are gi ven work that's not part of the charge.
It is still within the special conpetency of the
Center staff, but the idea is to maintain certain
Center staff that will eventually be needed in the
hi gh-1 evel waste program So this is extra work. As
you can see, the West Val | ey Devel opnent Project, the
M xed Oxide fuel, the site deconm ssioning, the

urani um recovery, West Valley, and so on. But the
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total anount, dollar amount, in the IME work is a
fraction of what we do in the total work.

CHAI RVAN  HORNBERGER: Budhi, just one
qui ck thumbnail thing. What does one FTE cost you,
i ncl udi ng over head?

MR. SAGAR: Well, that's a very conpl ex
guestion to answer. |'ll throwout a nunber and t hen
it wll get criticized heavily because do | add al
the clerical labor? Do |I add what FTE am | tal king
about? But | think it is the right nunber you get
manhours, nore or |ess.

CHAI RVAN HORNBERGER:  Ckay.

MR. SAGAR. But, | mean, if | count the
actual manhours including support staff, including
technicians, it's much |arger. So, it's hard to

answer that question.

MEMBER GARRI CK:  You coul d answer it by
cat egory.

MR. SAGAR. | could answer by category,
yes, but that would take two slides.

(Slide)

Qui ckly, the managenent structure at the
Center hasn't changed, you have seen this many tines
over. We try to maintain the structure. Unless you

have questions, the only point | want to nmake i s that
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t he managenent | evel -- and that is what i s shown here
-- play a dual role at the Center. They are line
managers as well as project mnagers. Even the

directors have projects that they manage. So, we
think that it's highly efficiently use of the nunber
of people we have at the Center.

(Slide)

| have only two exanples for the non-
Repository Program Quickly then, the first one is
the work that we are just conpleting. W have
submtted draft to the NRC on the soil reuse. The
basic issue here is that there is slightly
cont am nat ed soi |, under what conditi ons coul d one | et
it be reused for sonething -- for gardeni ng, under the
houses, foundations or whatever. And the idea was to
devel op a set of scenarios, consider 39 radi onuclides
that normally could be present in the soil, and then
| ook at particle curie for gram concentration, what
ki nd of doses may be obtained by a | andscaper, by a
rural resident -- of course, we have to define all the
ot her sets of parameters that these people -- of the
work they would be doing, and the inhal ation dose,
i ngestion dose, et cetera, et cetera, all those
combi ned t oget her.

And we found, for exanple, that 21 of the
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39 radi onucl i des gi ve t he maxi rumdose in m | liremper
year per unit concentration to the | andscaper. So we
are trying to decide what concentrations may be
acceptabl e for the | andscaper scenari o, may be t he one
that's limting.

MEMBER RYAN: | have to ask this question.
Cobal t-60 is nore inportant than plutonium

MR SAGAR It gives nore dose.

MEMBER RYAN: Yes, soit's noreinportant.

MR. SAGAR In this case.

MEMBER GARRI CK: | s there any significance
tothe fact that the | andscaper and the rural resident
are essentially the same?

MR. SAGAR: The rural resident -- well,
the 12 of the radionuclides out 39 show the maxi mum
dose to the rural resident, and he is eating food
grown on that contam nated soil, et cetera, et cetera.
So there are different pathways in these different
scenari os.

MEMBER GARRI CK:  The two get their dose by
very di fferent pathways, but they are conparabl e.

MR. SAGAR Right. And we are trying to
keep this simlar to the work on the sewage sl udge
because this is a general question | proposed, a

regul atory question as to how one m ght reuse -- how
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one mght determine the safety of reuse of this
lightly contam nated materi al

(Slide)

My second exanple is part of the future
wor k fromt he West Val | ey Denonstration Project. It's
a very interesting technical problem for a
hydr ol ogi st, for exanple. One of the critical issues
at West Valley for the deconm ssioning part is the
erosion rate, and that's pretty high in that area.
And a rough cal cul ati on shows that certain areas may
be exposed t hrough erosion in a fewhundred years, but
there are some other areas that woul d take t housands
of years. But the problemis that the nodelingitself
of the long-termestimate of the erosion process is
not really an accepted process yet. | nean, thereis
t he Frank' s Creek here t hat eventual | y di scharges into
Lake Erie. So, it's the issue that we think, as a
cooperating agency i n the deconm ssioning EI Sthat we
t hi nk we nmay have to do sonme i ndependent work just to
check that the erosion rates are estimated properly.
But that's in the future because DOE is still doing
sone work that is required to feed into such erosion
nodel i ng.

(Slide)

Now, going on to the high-level waste
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area, | decided not to structure nmy presentation al ong
KTI at this time, so | did nore of a process in the
approach, in the sense | start with near-field
envi ronnent, then go to engi neered barriers, then go
to far-field environnent, then go to perfornmance
assessment nucl ear safety because that's howthey are
| ogi cal |y connected anyway.

And | present these things through
exanpl es only. | nean, you may have questions on
ot her stuff that | may try to answer, but in the near-
field environnent -- | think you guys nmade a conment
this nmorning in the Commission briefing that the
reactive transport or the coupled process is still an
area that is not conpletely settled, and that wl|
probably continue, and this is one exanple of
sonet hing that would continue, for exanple, what |
woul d put inthe bucket of performance confirnmation at
some poi nt because we do not see that these issues
will be settled before or even at the tinme of review
of the license application. These are conplicated
processes, and they will be studied as part of the
"research" done for performance confirnmation.

But before the first step will be made,
t hese four green dots that you see on this graph are

observed data of silica concentration in the pool
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water -- unsaturated for water. And what we were
trying to do is have a coupled nodel which is the
thermal, hydrologic and chem cal reaction nodel,
coupled all three ways, and try to see if we could
simul ate sonehow the anbient conditions, anbient
chem cal conditions which happen to be this line at
the end, by running this nodel in a transient node.
And this is what we call a sem -equival ent stage.
These lines that you see are t he thernodynani ¢ equal ,
if for exanple the silica has to be an equal -vari ant
with water at tenperature. The main flow period
because of the tenperature conme in a geothermal
gradi ent here. Normally, we woul d have thought that
this line should be simlar to this line, but that's
not the case. And therefore the question is, well,
what mekes this to be a sem -equival ent stage for
Yucca Mountai n. Qoviously, this is not a closed
system Silica is being brought by the infiltrating
wat er, and there are ot her i ssues. But the point here
was that we were going to calibrate the nodel to the
maj or data and then use it for extrapolation in the
future when we put the report together. So we start
t he heating process and the chenical reaction rates
wi || change, the kinetics will change, andthentry to

predict what the chemistry will |ook |ike.
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VI CE CHAI RVAN WMER: Wy di d you choose

silica?

MR. SAGAR: Well, I'mtold by geochemi sts
that that's the nost common cheni cal constituent that
t hey coul d track.

VI CE CHAIl RMAN WMER:  |'s that because it
reacts with sonet hing?

MR SAGAR It reacts, yes.

VI CE CHAI RMAN WYMER: | mean, you're
concer ned about it reacting wi th urani umor pl utoni un?

MR SAGAR: Well, there is no -- | nean,
this is anbient conditions. There is no repository
yet. There is no wave form yet. It's water and
silica comng fromtop and reacting wth whatever
other mnerals are there in the rock.

CHAI RVAN HORNBERGER: They're basically
silicate minerals in the rock?

MR, SAGAR  Yes.

(Si mul t aneous di scussion.)

MR. SAGAR: The pollution precipitation
processes are included in the nodel.

MR, PATRICK: | think | got your question
right. Wes Patrick, Center. That sets the boundary
condi tion. This is what the water is like that's

going to come in, sothis is the anbient case, and it
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then is wused to drive the subsequent thernal
cal cul ations. So, we want to nake sure that the nodel
is getting the chem stry correct for theinfiltrating
wat er .

VI CE CHAI RVAN WYMER: But wunless the
silicais--thesilicaisinportant tothe chem stry,
then | don't see what this is.

MR SAGAR: | have that here, the real
geochem st .

MR LESLIE: Brett Leslie, NRCstaff. One
of the issues that the State of Nevada has brought up
is that the flux -- refluxing of silica wll
drastically change the perneability and porosity
structure at Yucca Mountain, and the purpose of the
Center's calculations really are we want to nake sure
that we can nodel the anbient conditions with this
type of code, so that it can be used as an input to
assess once you add t hat heat, that thernal condition,
do you actually see what people have said from
| aboratory experinents.

VI CE CHAI RMAN WYMER: Ckay. So, it's
whet her or not you're plugging up the holes.

MR. SAGAR Thank you, Brett.

(Slide)

Anot her part of the near-field environnent
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is the question at what relative humdity does
corrosion begin, corrosionisinitiated. Andthe nost
common assunption in nost of the performance
assessnment nodel is that the deliquescence point --
that is, the point at which the given salt gets
saturated, fully saturated with water, is the point at
which the corrosion will begin. And here in this
graph, for exanple, the yellow triangles, we did an
experiment in a humdity chanber, and these yell ow
dots here show you the evolution of humdity that was
controlled by the experinenter from increasing and
t hen decreasing here. And we had two netal s here, the
carbon steel and the stainless steel. The carbon
steel is shown here in black and blue here, and the
stainl ess here. The idea was to -- and then we had a
mul tiel ectrode sensor to tell us when corrosion is
i nitiated.

As you can see for the carbon steel here,
up to this point, for exanple, of relative humdity,
not hi ng happens, there's no corrosion, and thenit is
initiated. So, at this point then we say this is the
critical relative hum dity at which corrosi on woul d be
i nitiated.

MEMBER GARRI CK: Is this work, Budhi,

gi ving you any insight as to the viability of the DCE
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di ffusive transport nodel ? They have a threshold for
-- arelative humdity threshol d.

MR. SAGAR That's correct.

MEMBER GARRICK: Is this --

MR,  SAGAR: This is to verify that
hypot hesi s.

MEMBER GARRI CK: This is verifying that
hypot hesi s?

MR SAGAR. Yes. And what we show here --
and for steel, for exanple, the critical humdity is
hi gher because the stainless steel is nore passive or
nore resistive of corrosion. But the point here is
that the humdity or the critical humdity at which
corrosionw Il beinitiatedis a function of the netal
itself, and t hen of the environnent, the nature of the
soil and so on.

| think the point we are maki ng to DCE, or
we have di scussed with them are two. Oneis that the
del i qguescence point is not necessarily the critical
hum dity. The critical humdity at which initiation
occurs can be lower. Corrosion can be initiated at a
l ower humidity than the deliquescence point.

MEMBER GARRI CK: And there's also the
question of can it be sustained for |ong periods of

time.
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VMR, SAGAR Sure, but the initiation is

one, and then the corrosion rate is another.

MEMBER GARRI CK:  Ri ght.

MR. SAGAR Right. But then the second
point we are trying to discuss with themis that a
single salt -- even if you agree, even if you believe
t he del i quescence poi nt i s good enough for initiation,
a mxture of salt -- and we have done those
experinments -- the deliquescence point for a m xture
is different froma single salt.

MEMBER GARRI CK:  Ri ght.

MR.  SAGAR: So you have to do sone
experinment to give us both to any assunpti on you nake
in your nodel

(Slide)

This is a work that we are starting right
now, again, to look at the chem stry -- various types
of chem stries of the dripping water on let's say the
drip shield or the waste package if the drip shield
fails and, as you can see, there is a different kind
of pHrange dependi ng on t he evaporati on condensati on
cycle. And what we are doing -- we are doing it two
ways. We are setting up a | ab experinent which woul d
actual |y take sanpl es and neasure the chem stry of the

function of tine. W would have a heater included in
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the experinment. And the second one is to do sone,
agai n, coupled nodeling to see if we could figure out
what kind of chem stry would evol ve. So this is
somet hing that, for exanple, we are starting now. It
may be another ten nonths or 12 nonths before we see
some prelimnary results.

(Slide)

Here i s an exanpl e of another near-field
phenonena which is the distribution of thermal | oads.
As we all know, there would be adjuvant in the sense
that the tenperature will not be uniformin a drift.
The ri sk packages close to the edge of the drift wll
be cooler than the risk packages in the mddle of a
drift, obviously, because there is nore heat |oss on
t he edge. And then the questionis would that therma
gradi ent transport noistureto the cool er edge, and if
that is true, what would be the chenistry of that
transported noi sture, at what rate would the humdity
change faster or earlier at the edge risk packages
than in the mddle of the drift. And, again, thisis
mai nly nodeling. This is not experinmental data here.
We are trying to see what kind of thermal gradient to
expect. This last figure here shows you as a function
of time the thermal gradient, the fraction of the

drift with tenperature gradient -- that is, the
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nonuni formt enperatures -- and, as you can see, al npst
80 percent of the drift could be affected by
temperature gradient and, therefore, there could be
noi sture novenent in this 80 percent conplenment of

various drifts.

So, again, you may ask ne -- and |I'm
surprised you haven't yet -- what is the risk
significance of this. |"m sure John will do that

pretty soon. But we haven't carried this all the way
to the dose cal cul ation, to answer that question, but
my point here is that we have to do this kind of
detail ed analysis to feed it into a sinplified nodel
at some point, and see what effect, if any, this m ght
have. And at some point, it may drop off that data
screen if there is no effect.

MEMBER GARRI CK:  Are you doi ng anyt hing to
| ook at di fferent concentration gradi ent s,
radi onucl i de concentration gradients, and how they
woul d affect the diffusive transport out from the
i nside of the waste package?

MR. SAGAR: Yes. This is not the slide,
t hough. Yes, we are doing that. |In fact, there are
two parts to that. One is the evolution of the
chem stry inside the waste package itself, and then

based on the concentration gradient created the
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di ffusive flux that would be generated because of

t hose gradients. And there is sonme nodel i ng that has

been done.

(Slide)

The Repository Scale Thernohydrol ogic
Mbdel was again -- as | said before in the beginning,

nost of these activities are undertaken because DCE i s
doi ng somet hing and we have to respond or we have to
review, and if we think something is inportant enough
for us to actually do a sinmulation to see whether we
can | ook at DOE results or not, then we do that, and
this is an exanple of that.

The Cold Trap Process is the sanme as |
descri bed previously. This sinply neans that if sone
parts of the drift are cooler than other parts, then
the cold part can trap noisture, that's all it means,
Cold Trap Process. And this kind of nultiscale
t her nrohydrol ogi ¢ nodeling -- what this scale sinply
nmeans is that the repository scale is 2 kiloneters
wi de, and the resolution we need in the nodeling to
| ook at the thermal effects and t he npoi sture novenent,
there is not -- and sonmebody was tal ki ng of many fl ops
inthe norning -- we don't have access to those huge
conputers and it's just not possible to | ook at the

scale uniformy that we can study all those effects.
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So, we do nultiscale, in the sense we
break it up into three or four different parts or
different scales -- you know, this scale nodeling is
first done at the final scale. The output fromthat
feeds into a roomscal e, then a nountai n scal e, and so
on and so forth. That's all the nultiscaling. And
here are sonme results of the tenperature versus tinme
depending on the effective thermal conductivity
assuned for the rock

(Slide)

kay. Sothe near-fieldenvironnent is --
that inpacts the performance of the engineered
barriers, and there are two barriers, of course, the
drift shield and the waste package. And one of the
guestions in the waste package area is the effect of
fabrication processes on |ocalized corrosion, as |
t hi nk has been nore or | ess agreed that Al loy 22, the
effect of corrosionrateis pretty small, the uniform
corrosion rate is pretty small. Wuld there be any
| ocal i zed corrosion that nay be faster and make hol es
in the waste package, that's the issue.

And wel di ng, because you wll be
introducing afiller material and you wi || be changi ng
the tenperature of the netal, would that change the

corrosion locally where the welding is. So, we have
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done sone experiments which are nostly in the
el ectrochem cal cells, and the inportant thing to
notice hereis the repassivation potential, that's on
t he Y-axis of this graph, is actually a neasure of how
resistive the metal is to corrosion. The higher --
again, the netal and the near-field environnent, of
course, go together in determ ning that. The higher
t he repassi vation potential is, the noreresistant the
netal is. So the higher repassivation potential is
good, and lower is not so good. So, if you see any
I i ne, any point going down here, that's degrading the
potential performance of that particular netal.

And here are the three particul ar el ements
that are displayed here -- the mll| anneal ed sanple
that we did -- the mlIl annealed and aged for 4
m nutes at 870 degrees C, this is the welding part,
and the m |l anneal ed plus wel ded. And you can see
that the worst part is this TA the m |l anneal ed and
t he aged sanple which are these red dots here, that
t he repassivation potential for this sanple was the
| owest of all that we tested. And all of the results
are prelimnary in the sense that these need to be
verified, of course. Andthis |line here shows you the
corrosion potential, soif the corrosion potential is

greater than the repassivation potential, thereis a
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driving force toinitiate the corrosion. And so | ong

as it remains greater than the repassivation

potential, the corrosion will continue. So, if you
are below this point, | think there's sonething to
worry about. If you are above this point, no

| ocal i zed corrosion would initiate or continue.

So the idea againis to |l ook what woul d be
t he effect of the various fabrication processes onthe
| ocal i zed corrosion process.

(Slide)

And then | think the several questions
have been rai sed t hat we are nore conservative or very
conservative in our calculations. There is, for
exanpl e, nitrate present at Yucca Muwuntain that nmay
inhibit or reduce the rate of corrosion, so this is
anot her experiment to try to ook at the inhibition
properties of nitrate on corrosion. Agai n, the
repassivation potential is on the Y-axis and the
nitrate-to-chloride ratiois onthe X-axis. Andthese
poi nts here indicate that the repassivation potenti al
is highas thenitrate-to-chloride concentrati on goes
different fromzero. At zeroit islow If there was
no nitrate present, the repassivation potential is
| ow. If nitrate is present, the repassivation

potential is high. So, indeed, the presence of
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nitrate does inhibit the corrosion process. Thi s
triangle here is single experinmental value where
nitrate was introduced after crevice corrosion
started, and then once the nitrate was introduced, it
was arrested, the corrosion process was arrested. So,
i ndeed, we were tryingtoverify if nitrate indeed has
the effect that has been reported in the literature.

(Slide)

Vel |, the experinment of course needs to be
checked, and | think one of the main issues in any
| ong-termuse of the nodel -- of results of the nodel
i s how nmechani stic that nodel is. And for corrosion
prophesies, as | said, sofar we use the repassivation
potential, the el ectrochem cal potentials, as the main
t her nrodynam ¢ vari able that is nodel ed as a function
of time, pH, nitrate, chloride, et cetera, that are
present in the environnent.

Here is another effort at trying to do a
mechani stic nodel which is based on point defect
nodel, which is the defects of the fluid/solid
boundary diffused in a layer. And this is at a very
prelimnary scale. We actually did experinments which
is the red line, and you can see the experinental
vari ation here, and the snooth curve inthe mddleis

predicted by this new nodel that's being published.
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Again, | would put this nore in a category of | ong-
term-- longer-term not | ong-term-- | onger-termwork
where if tested further this is found to be a viable
nodel , and this is something we woul d use during the
performance confirmation period as time goes on and as
we get nore data, nore observations on actual materi al
in the repository.

CHAI RVAN  HORNBERGER: What causes the
spi kes?

MR. SAGAR: These are experinental. I
think these are just variations in the experinmenta
set up.

CHAI RVAN HORNBERGER: Those first three at
the bottom | ook like they are 24, 48 and 72 hours.

MR. SAGAR | could tell you what --

MEMBER GARRI CK:  You sai d sonet hi ng about

Wi bl e?
MR. SAGAR Vi able, yes.
MEMBER GARRI CK: Did | hear you say that?
MR SAGAR Not Weible distribution,
viable -- v-i-a-b-1-e, viable. If this nodel is

verified and we say, yeah, this is a good one --
(Si mul t aneous di scussion.)
MEMBER GARRICK:  Onh, | see. |'msorry.

MR. AHN: Tae Ahn of NRCstaff. Regarding
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your testingtine, this practiceis to assure what DOE
is nmeasuring inthe long-termtesting for five years,

even |l onger, until the repositories are closed. Al so,

t hi s nodel i ng effort assures the current under st andi ng
from of the corrosion process from the short-term
testing like this is correct.

Al so, we wi Il incorporate the anal og, for
i nstance, as well to validate the short-termtesting.
So, all three or four efforts will be put together to
assess the long-termintegrity of the passive filns.

MR. SAGAR  Thank you, Tae.

(Slide)

Anot her study that we're doing is to | ook
at the natural anal ogs for the container material, and
the two that are being studied are neteoric iron and
Josephinite. And this apparently is a sanple we got
i n Josephi ne Creek in Oregon, although the exact date
-- this is approxi mate ages -- the exact date is not
known. O course, anytinme you do a natural anal og,
t he questions al ways ari se how do you know under what
condition this has existed for so long, et cetera, et
cetera. So, there are alot of assunptions you end up
maki ng even in the natural anal ogs, so there are no
sure-shot answers, but it does give you sone insights

into the processes that these may have under gone, pl us
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sone qualitative confort that if these things have
existed for a long period, then there is sone
envi ronnent at | east under which these netals would
exist for a long tine.

And we are also looking at the
archeol ogical, which is the pillar in New Delhi in
I ndi a which is about 3,000 years old and still hol ds.

The i ndustrial -- apparently there's lots
nore data on this, but this is a very short period.
W' re not tal king about even hundreds of years like
here. And sonetinmes the value of natural anal ogs of
course is the scales, tinme scal es especi ally, because
then you can say, well, if sonmething lasted for X-
nunber of years, then there is sone qualitative
evi dence that things would last for a long tine.

| have already repeated this, but this
Josephinite work will continue, for exanple, next
year. We still plan to actually do nore anal ysis of
t he conponents of the sanple that we have, as well as
do sone nodeling, to try to get some handl e on what
process this particular sanple may have undergone.

(Slide)

This is very interesting, again, a very
prelimnary result that I'mshow ng you. But one of

the concernsinthe near-fieldisthedrift stability.
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It is not just during the preclosure period where
there will be ground support and there wll be
mai nt enance, so | think even though that part of the
report would be reviewed, this particular slide
relates to the postclosure. And the basic idea here
isthat inthe mddle unit whichis a fracture, which
i s about 25 percent of the drift |ocation, |arge size
rock bl ocks -- about 1 neter cube rock bl ocks -- could
fall onto the drip shield. As you now know, the drip
shi el d has dual purpose -- of course, the purpose of
protecting the waste package fromdrips, also it has
t he purpose now of structurally protecting the waste
package from any rockl oads that may fall

And we have been di scussing this for DCE.
W eventually forced the Center staff to do some
actual cal cul ation rather than cone and say, oh, this
t hi ng can happen, that thing can happen. And here are
sone cal cul ations that were recently conpleted. This
is what the shape of the drift may | ook like in |ess
than 1,000 years, for exanple. So this has a | ot of
inmplications inthe sense that whether or not thereis
engi neered backfill, youw Il have a backfill. Andif
that is true -- and this is a nom nal case, for
exanple, if we believe that this result is okay --

then all the other cal cul ations that we have done so
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far need to be changed. W need to then rethi nk about
the water flow to the engineered barrier system the
tenperature and hum dity esti mati ons ought to change,
t he i gneous activity consequence cal cul ati ons ought to
be different, et cetera, et cetera. So, this kind of
permeates into -- throughout different conponents of
performance assessnent. And as | said, thisisreally
very prelimnary, but one needs to take a | ook at
this.

(Slide)

I n the | ower where 75 percent of the ot her
drifts are located, they don't have l|arge single
bl ocks, but eventually the drifts are going to be
filled up nore or |ess. How long it takes is a
guestion that ought to be settled, of course, through
nor e nodel i ng and so on, but we try to estimate, very
prelimnary estimate of would the drip shields, for
exanpl e, under accunul ated rockfall -- not by a single
rockfall, but over tine as the rockfall accunul ates - -
how nuch static |oad, for exanple, would be on the
drip shield, and woul d they buckle, and so on and so
forth. And it seens |like the drift degradation tine,
which is filling of the drifts, is between 50 to 100
years. Some uncertainties were factored into these

cal cul ati ons. The load, the static |oad may vary
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between 40 to 160 tons, and that the drip shields --

there's a likelihood that the drip shields would
buckl e and may undergo pl astic strain and, therefore,

may rupture. |If that's the case, sone of this |oad
woul d be transferred to t he wast e package, and t hen of

course we have to |l ook at T-22. | understand that T-

22 can take | ots nore plastic strainthan the titani um
drip shield can, or it can sustain or it can deform
much nore than titaniumbefore it ruptures, but still

t hose cal cul ati ons woul d have to be done.

MEMBER GARRI CK: If these results are
true, then this has a major inpact on the assunptions
that DOE are currently making about the tine of
failure of the drip shield.

MR. SAGAR Well, | mght as well indicate
that one of the argunents DOE has is that the rocks

falling dowmn would forman arch, and things will not

fall.

MEMBER GARRI CK: So there was a self-
supporting --

MR. SAGAR: Sel f-supporting, which may be
possi bl e. It is hard to get sufficient technical

support through nodel i ng ot herwi se that that woul d be
sustai ned for 10,000 years. Wth earthquake notions

and so on, would that still be there, evenif it forns
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initially. So, it's an issue that needs to be
di scussed and nore work needs to be done before we
concl ude anything. I'mnot saying this is it.

MEMBER GARRI CK: Ri ght, because their
suppl ement al performance assessnent results show 20-
to 30, 000 years before there's a maj or contri bution of
advective flow into the waste package.

MR. SAGAR. That's correct. But we are
saying in addition to corrosion, the mnmechanical
failure needs to be | ooked at seriously.

MEMBER GARRI CK: It would be very
interesting to see what the difference would be in
this with and without the drip shield. I n ot her
words, if this is true, they may get just as nuch
performance out of the waste package without the drip
shi el d.

MR. AHN: This is Tae Ahn of NRC staff.
Actual Iy, our sensitivity studi es showthe drip shield
contribution to radionuclide transport is not very
si gni ficant. The other issue is actually DCE s
position, unlike the corrosion design, DCE believes
the drip shield or waste package can have different
design feature to be resistant to nechanical failure.
They could nodify it in many different ways. Al so,

agai n, current assessnent presented here needed to be
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| ooked nore carefully, especially in the nanual
per formance assessnent including probabilities.

MEMBER GARRI CK:  Very interesting.

MR. SAGAR: And this is sonething we will
be doing this year, in 2003, is to take your question
-- for exanple, what happens when that load is
transferred, whether or not drip shield is there, to
t he waste package, and that load is then transferred
to the supports here, and these are concentrated --
t he stress concentrati on woul d go here because all of
the load would be transferred to these two support
pedestal s, woul d there be stress concentrationto the
extent that there woul d be wast e package crushi ng. W
don't know, but that's a question we would want to
investigate in the com ng year.

(Slide)

Movi ng on the to the far-field
envi ronnent, one of the issues, of course, inthe far-
field is the effect of the alluvium and this is in
the Nye County well where they encountered all uvium
unexpectedly at depth. This wasn't really supposed to
happen, this was supposed to be organic rock. And
then we were trying to see -- we sent people into the
field to correlate this stratigraphic with exposures

on the surface, and we could do that. The geol ogi sts
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were able to correlate. And then this becane the
exposed -- the exposed areas becane natural anal ogs
for these at depth so that we coul d measure hydrol ogi c
properties in the exposed part and assign the sanme to
the stratigraphic at depth. Sothis is our field work
that we did to try to find the alluvium

(Slide)

Anot her piece of the field work was to
i nclude the detail ed hydrostrati graphic franmework of
alluviuminto the geol ogic framework nodel that we
used for all performance assessnents and hydrol ogic
nodeling. So, again, this was field work done. The
mai n question here that's being investigated is the
assunption that is normally made, which is that the
al luviumis honogenous and isotropic -- that is, the
nodel ing assunption that's norrmally nade, and we
wanted to investigate if that is a good enough
approxi mation or not, and at this particul ar scal et he
observationinthefieldindicates that thisis avery
het erogenous material, that thereis strong hori zontal
i ne of anisotropy and that this ought to be at | east
factored into the nodel, inthe detail ed process nodel
to see what effect, if any, such anisotropy and
heterogeneity in the alluvium would have on the

esti mat ed dose.
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(Slide)
More field work -- geol ogists |ove to go
out and drill and get the rocks, so here is one of the

staf f menbers we hired devel oped a perneabi lity probe,
and she took that to the Bi shop Tuff Inyo, California,
which is an analog to the non-welded tuff at Yucca
Mount ai n, and the reason we were doing this work isto
see if there flow paths and transport paths in the
unsaturated zone. And the hypothesis we had was that
nost of the flow paths were adjacent to existing
faults, that when the faults slipped and so on, that
it created a fracture zone to sone | ateral extent from
the fault. Therefore, what we did was we set up this
nmeasurenment regi ne, perneability nmeasurenments, in a
direction perpendicular toafault, to see howfar the
effect of the fault was found, as far as perneability
was concer ned.

CHAI RVAN HORNBERGER: | can't tell, is
that just an air perneator? Were is the air source?
MR SAGAR: Wiere is the --

CHAI RVAN HORNBERGER: VWhat is the air
sour ce?

MR. SAGAR. The air is punped -- there are
two faults -- | didn't bring it with me, but it's a

neat little gizno. There are two coats, one the air
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is punped in and the other one --

CHAI RVAN HORNBERGER: What do you use for
a punp, though?

MR. SAGAR | don't know. But pressure
transportation is used in the other --

(Si mul t aneous di scussion.)

MR SAGAR And this is the kind of
results we are getting.

(Slide)

This is the primary fault, and then we
basically nmeasure the perneability inthis direction.
And there were two layers that we neasured the
permeability, in this layer here which is about a
neter deep, and then this layer at the top, and the
bl ue one i s the bottoml ayer perneability variation as
you go away fromthe fault, and the general trend is
decreasing. So what it tells us is that there is a
certain distance up to which the fault has an effect,
after which it dies out. And if the flow path is
going to exist, it's going to exist in this kind of
proximty to an existing fault. So, this is again
trying to connect fieldwork with sone | aboratory work
with the calculation to see if we could draw a
concl usion as to how t hese pat hways woul d exi st.

(Slide)
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Here is the nodeling part. This is the
saturated zone nodeling, and this is at a regional
scale, and we were trying to see how best we could
calibrate a regional scale nodel. As the foundation
of this hydrol ogic nodel, of course, the geologic
framewor k nodel where the stratigraphis, the data in
terms of let's say hydropic conductivity is never
sufficient for nodelers. They can always make the
final, and there's no way you can nmeasure perneability
at all points, sointhe end you end up calibrating --
that's what Case 1, Case 2 neans -- nake sone
assunptions, try and see if you can mat ch t he nmeasur ed
hydr opi ¢ curves, change t hose assunpti ons, see howdi d
you neet thembetter, and since there are quite a few
nmeasurements on hydropi c heads, there is -- you do a
rel ease type of fit to see what gives you the | east
residual error, and this is the DCE base case where
t hese poi nts here represent the actual nmeasurenents of
hydr opi ¢ head.

(Slide)

And t hen we cal cul ated the travel tine by
calibrating the nodel one way versus calibrating the
nodel another way. The travel tine is calculated by
rel easing certain fictitious particles and tracking

themto the exit boundary. And the results can be
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quite different. Again, the idea was the nodel
uncertainty could affect whatever your end results
are, so you mght have to try a few alternatives just
to see what satisfies you, what fitsinwththe field
data and the rest of the physics of the problem

VI CE CHAI RMAN WMER:  You sai d that was
the travel time to the site boundaries?

MR. SAGAR. To the 18 km boundary.

(Slide)

On sorption, | think Bill Ot described a
fewactivities in which we al so participate, the NEA
one. But this one is on colloids, and basically the
col I oids formcertain radi onuclides, and the col | oids
t hen nove uni npeded. And the question was is the
sorption of the colloids -- howirreversible is the
sorption on colloids. And the basic -- this is a
stochastic nodel that was developed and worked
together wth a consultant, was that as the
reversibility -- irreversibility increases. If it was
completely irreversible, there is a lots nore
transport with colloids thanif it is reversible. So
t he next question is, well, how do we determ ne what
sort of reversibility do we expect on coll oids.

And i n the PAnodel, the sinplified nodel,

of course, this is just a factor. X-percent of the
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radi onucl i des woul d be transported by colloids, andto
provi de sonme technical basis to whatever that X
happened to be in the PA nodel, you have to do sone
experinments of the nodeling exercise. This work is
still continuing, by the way.

VI CE CHAI RVAN WYMER:  That' s experi nent al
wor k?

MR. SAGAR This is nodel.

VI CE CHAI RMAN WWVER:  What di d you assune
was the mechanismfor sorption of plutoniumcolloid?

MR. SAGAR Don't know. Anybody?

CHAI RVAN HORNBERGER: | don't think it's
a nechanism as it says here it's a two-site kinetic
nodel .

VI CE CHAl RMVAN WMER: \What does t hat nean?

CHAI RMVAN HORNBERGER: Ki netic sorption
just neans that it's a rate-dependent process of
sorption, and a two-site neans that you have two
different sorption sites, one with a rapid short
ki netic tine constant and the other with a sl ow one.

VI CE CHAI RMAN WMER:  Doesn't nean nuch
unl ess you really specify which one.

MR,  SAGAR Thank you, John. |  now
remenber a little bit of it. But, yes, the long-tine

constant one is where the reversibility is |long, and
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the short-tine constant oneis wherethereversibility
is -- where it is reversible. So, that basically is
what is being studied here, what degree of
reversibility would affect the result by what anount.

VI CE CHAIl RVAN WMER:  Ckay.

MR. SAGAR: What the actual nechanismis
| don't think is in this nodel. Again, if you have
guestions, 1'Il try to get you nore answers by the
peopl e who actually did this work.

VI CE CHAI RMAN WMER:  No, | know there's
a lot of colloid work going on, | just wondered in
this particular case what the assunptions were.

MR. SAGAR And there's a paper | can get
you that's been published on this work.

(Slide)

And the sane basic idea is shown here,
that as the irreversibility increases, the flux
i ncreases of plutonium and there were three different
ki nds of sorption nodels used in the estimation here.
This is all nodeling. But thisis still -- a lot of
assunptions in this nodel, including the filtration
and retardation because there's a |lot of questions
about the colloid size and if the size is | arge, what
this difference all owed and therefore this would be a

retention process rather than atransport process, and
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that could entirely happen. | cannot say personally
this woul d necessarily get us to the final answer on
colloids but, again, sone of these itenms would
probably continue to be worked at in the post-
i censing period.

VI CE CHAl RMVAN WMER: Each of t hose nodel s
has arbitrary constants. The answer depends entirely
on what you select for those constants.

MR. SAGAR But that is the beginning, and
t hose constants of course -- that's what |' msaying - -
t hose constants woul d sonmrehow have to be provi ded sone
t echni cal support.

MR. LESLIE: Budhi, can | add sonet hi ng?
This is a perfect exanple where the acceptance
criteria for assessing whatever the process is with
alternate conceptual nodels kicks in. You can see
that there's quite a big-- there might be quite a big
di fference between how you conceptualize colloid
transport using these types of nodels, and | think
t hat' s what one of the things Budhi is tryingto show,
is that you have to think about these things because
it could have mmjor inpacts.

VI CE CHAI RVAN WYMER:  So we have to real ly
keep in mnd that he's not trying to show what he

t hinks i s going to happen, but he's going to showthe
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range of things that m ght happen.

MR. SAGAR. | don't think anybody woul d
know what' s goi ng to happen, soit's the range al ways,
and the range could be narrow or the range could be
wi de, but that's about all you're going to get,

realistically.

(Slide)

NEA Sorption Project -- again, Bill
touched on this. By the way, they have eight
experinments, Bill, if I remenber right, and in fact

the primary objective of this was to look at the
capability of sorption nodels to produce reasonably
accurate results and match with experinental data.
These were not blind testing in the sense -- these
nodel i ng teans, and there are 16 or 17 of those teans,
including from Research and us from NMSS, trying to
nodel those sel ected experinments. Two of these nodel s
use data that was generated at the Center, so we were
rather proud of that selection of those data sets at
the international level. But, again, | think the KD
val ue of the -- that's generally used i nthe PA nodel s
is, of course, naligned by all red-bl ooded geochemi sts
because that's no good, but nost of the capabilities
of the performance assessnent nodel s cannot really --

at this point, cannot directly use the surface
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conpl exation nodels, although that's one of the
obj ectives that Bill showed he would like to do. O
course, if you do this, why not go to nol ecul ar scal e
and hydrol ogy. Those are all sort of questions, why
this and why not sonething el se.

So the approach we are using is that we
woul d use the surface conpl exati on nodel as a process
| evel nodel, as a mechanistic nodel, and then try to
drive the KD value that would be fed into the
per f ormance assessnent nodel . But, again, the surface
conpl exati on nodel itself has seven or eight free
constants, as you said today, or variables, and
there's no way to get their val ue based on panoramic
data. So, again, you have to do calibration, as |
show in my next slide.

(Slide)

This is calibration of the nodel that we
have. W' ve actually neasured | ab data. But the idea
was i f we can calibrate this once, can we then use the
sane cal i brated nodel for extrapolation. And as you
can see, the results are really good. O course
t here are sone questions that this matchi ng shoul d be
done without the investigator know ng what the
experimental data is. But, again, nmy point would be

this | ooks good, this gives confidence in the nodel.
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Thi s accuracy i s not sonething that woul d be in the PA
nodel , for exanple. The PA nodel would be nmuch nore
rough and woul d have a bi gger range.

(Slide)

Bill also touched on the nolecular
simul ati on and one of our staff is doing sonme work in
that area, and | always questioned himwhat good is
this, but this again a longer-term project in the
sense that the final objective is the same -- can we
provi de nore nechanistic foundation to the sorption
nodel i ng? Can we take the nol ecul ar sinul ati on nodel
and gotothe retardation factor eventual ly? Then you
have some |ink between the science and the constant
that you are using in your code. By the way, there
was in the PA nodel, as far as sorption is concerned,
isthat the KDis not a constant anynore, we have nmade
it afunction of pHcontent, so that it varies as the
chem stry of the water changes. So there are sone
changes to even the performance assessnent nodel as
far as sorption is concerned.

CHAI RMVAN  HORNBERGER: Budhi, are the
peopl e at the Center collaborating with these fol ks
from Sandi a?

MR. SAGAR We cannot.

CHAI RMVAN HORNBERGER: So thisis -- you're
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doing this separatel y?

MR SAGAR  Sandia is DCE

CHAl RVAN HORNBERGER:  Yes, | know.

MR, SAGAR W read what they do, but
col I aborati on, no.

CHAl RVAN HORNBERGER: It just strikes ne
as interesting that the NRC would support two
di fferent people to do the sane thing.

MR. OIT: One of the advantages of the
i nternational arena such as the sorption project is
that's an area where we can actually interact with
people from DOE without running into these conflict
di fferences problens. In this particular case,
however, we haven't involved Sandi a ourselves in the
NEA proj ect . Sandi a has been involved w th USGS
Wien we had a sorption nodeling workshop up here,
guess it was 18 nonths ago, the Center was up here,
our Sandia contractors were up here, USGS were up
here, so there's been two-way flow between us and
Sandi a. The Sandi a peopl e that are working for us are
not the ones that were worki ng on the high-1evel waste
program as wel . So there's been two-way flow of
information, it's just not been as direct and as
frequently as m ght be desirable.

(Slide)
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Ckay. The i gneous scenario -- of course,
there are two parts to it, the probability and
consequences, and | think you said to the Comm ssion
t hi s norni ng t hey shoul dn't be separat ed, al t hough you
do have to estimate them separately. You have to
estimate the probability and whether or not that
probability is | ess than or greater than 10°° which is
specified in Part 63. | think nost people now agree
that the probability is greater than 10°® per year,
and therefore has to be included in the scenario
cal cul ations into the consequence cal cul ati ons. And
| won't spend nmuch tinme -- | think you tal ked about
this part here, that there were anonmalies in the
aeromagnetic data and whether or not those are
actual ly buried vol canoes. |'mtold by the geol ogi st
the only way to be sure about that is todrill through
t hem which we don't know what the cost woul d be, but
you can play nodeling ganmes, of course, try to
estimate the probability if these were the ages of
t hese anonmalies and i f X-nunber of themwere actually
vol canoes versus Y-nunber, and we find that the range
real ly, as you said, doesn't really change a whol e | ot
-- the probability range. So, it's probably not cost-
effective to drill through all these 22 or how many

anomal i es her e.
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CHAI RVAN HORNBERGER: We were briefed by

Brett, | think, at our | ast neeting, and of course the
m ddl e one there, he says under those circunstances
you get al nost an order of magnitude increase. So,
yes, we've been briefed on that.

MR. SAGAR  Ckay.

(Slide)

And t he magma-repository i nteractions, as
you guys said this norning, of course, there was an
effort that we did -- and | thought it was a pretty
good effort in the sense that this gave us sone sense
as to what ki nd of consequence nodel i ng may be needed,
and the short effect of course will be even less if we
go back to the backfilling of the drift.

The only negative thing | found with the
backfilling was the effect of any possible slip on
existing faults. Apparently then even a little slip
m ght crush a waste package. So there's nothing that
happens here that is nostly positive or totally
negative, there's always two sides to any effect. But
we i ntend to work on devel opi ng a nore real i sti c magna
repository interaction nodel and consequence esti mat es
in the com ng year.

(Slide)

In the faulting scenario, there was a
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faul ting nodel, the fault structure that we built into
t he TPA code, the Total Performance Assessnent Code,
and t hi s was t he second net hodol ogy t hat t he geol ogi st
cane up with, which is that to |ook at the anal og
nodel -- the exanple given here is the Borah Peak in
| daho, | think between 6 to 7 magni tude of the record
in 1983, and then to | ook at the distribution of the
slip on not just the primary fault, but the secondary
fault, and take this an analog for Yucca Muntain,
give it this distribution, this type of statistical
di stribution of slip of secondary fault, and see what
effect this m ght have on the repository, how many
wast e packages nmay be intercepted, et cetera. This,
of course, may al so depend upon if in the DCE design
there is a setback distance for waste packages, for
exanple, fromall active faults that nay change any
cal cul ati on we do. But we find the cal cul ati ons, very
prelimnary cal cul ations that we have done, that if
you multiply the nmean peak, or peak nean conditi onal
dose with this probability here, that the dose really
that we estimate even fromthe distribution faulting
is really small.

CHAI RVAN HORNBERGER: How does faulting
cause failure -- package failure?

MR. SAGAR W assune that the slip would
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have to be certain anmount, |ike 1 meter, for exanple.

CHAI RVAN HORNBERGER: But is it through
crushing because there is backfill around the
cani sters?

MR. SAGAR. W don't assunme any -- this
particul ar doesn't assune --

CHAI RVAN HORNBERGER: So how does the
seismc event -- so it's a displacenent -- in other
words, there's a new fault through the --

MR. SAGAR No, this is an existing fault

CHAI RVAN HORNBERGER:  An exi sting fault.
So you' re assum ng that they are putting the canister
| engt hwi se across an existing fault, and then you're
getting slip along that fault. Ckay.

MR SAGAR And, in fact, nost of the
intersections are on faults. | think one of the
consi derations here is that this work can be many
hundr eds of neters, that the setback di stance probably
fromall faults is not possible, even if it's from
primary fault, and therefore there wll be
intersections of risk that way.

MEMBER RYAN: | guess I'll junmp in with
the "so what" question here. Based on the dose of 70

m corens per year, it's not inmportant, | would say.
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(Si mul t aneous di scussion.)

MR. PATRICK: |If | couldjust to highlight
what Dr. Ryan said, this is an exanple of where the
study shows that fromNRC s perspective, know ng what
we know today, there's no need to continue to pursue
this matter. 1t's a good place where risk insight has
said we can close this one off, and those agreenents
with the DCE have been satisfied now

The next step, the one Dr. Hornberger
nmenti oned, the seismc issue remains open. W' ve got
a report that we expect to see from DCOE, and then
based on what may cone forward, we'll do a simlar
sort of an anal ysis.

MR. SAGAR. And that's very inportant, Dr.
Ryan, because we're enphasi zi ng t o DOE t hat when t hey
say this is not inportant, it's excluded, we say,
wel I, you have to provide sone basis why this is not
inmportant, and that's as inportant as things are
i nportant because when you | ook at there is a safety
case, both have to make sense. You don't have to do

as much work on the uninportant, but sone work has to

be done.

MEMBER RYAN: | appreciate that.

MR.  SAGAR: The total per f or mance
assessment, | brought only one slide.
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(Slide)

This is a recent conpletion of the
sensitivity analysis, and the score in the right nost
col um here, there are seven di fferent nethods t hat we
use for sensitivity analysis, and they include
estimation of local sensitivity which is nore of a
differential kind, and a gl obal sensitivity as it is
called which is across the range of the paraneter
nane, andthisis prinmarily paranmeter sensitivity, not
nodel sensitivity.

As you know, there are -- I'mnot quite
sure how many total -- but alittle over 1,000 total
paranmeters in the TPA code, of which about 330, |
t hi nk, are given probability distributions are sanpl ed
for performance assessnent. And out of that, about
ten at nost are the paraneters that really affect the
final result. And, again, at one tinme, | think,
followng Dr. Garrick's advice, we were trying to
devel op a si npl er nodel that woul d only use ten rat her
than the 350. W haven't really conmpletely figured
out how one woul d do t hat because then if you do t hese
ten and you then say, oh, we gained sonething, what
was the effect of that? Well, we can't do that with
t hese ten because t hat may change sonet hi ng el se, and

somet hi ng el se may becone sensitive, and so on and so
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forth. But, anyway, we use seven different methods,
and seven out of seven said No. 1 is No. 1. So this
was trying to get confidence that indeed the nethod
itself did not change which paraneter was sensitive,
and that's essentially what's enunerated here.

MEMBER LEVENSON: Waste package failure
does not show up anong the ten nost inportant?

MR. SAGAR: The drip shield failure tine
does show up.

MEMBER LEVENSON: But waste package
failure does not?

MR,  SAGAR The waste package initial
defect refraction shows up, but not the other. I
think the range -- yes -- Tae knows the answer.

MR AHN: Tae Ahn, NRC staff. Thi s
sensitivity analysis was perforned with | ong waste
package lifetinme, so you see release either fromthe
failure of a container within 10,000 years or very
| ater tinme when container is gone. That's why you
don't see the container lifetinme effect here.

MEMBER LEVENSON: Wl |, | guess ny fol | ow
on question thenis howcan the drip shield failure be
important if the canisters, the waste packages,
haven't fail ed?

MR,  AHN: Vell, again, drip shield
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controlled the water inflow to the initial failed
container to rel ease the radionuclide. Also, that's
the main factors in this type of anal ysis.

MR. SAGAR: | would rather not -- | hate
to contradict Tae -- but actually we do not assune
wast e package to the long-term The waste package
paraneter, what | woul d determinetheir Iifetinme, have
a distribution, and as you sanpl e that distribution,
they still last for 10,000 years. Therefore, they
don't showup. And this is one caution that you have
in any sensitivity analysis, that sone things that
don't show up, they don't show up because they did X
and that X doesn't affect the dose.

MEMBER LEVENSON: | understand that, but
the fact of a drip shield failure is that it allows
water togointo afailed canister. If you don't have
a failed canister --

CHAI RVAN HORNBERGER: They are juvenile
failures.

MEMBER LEVENSON:. What ?

CHAI RMVAN HORNBERCER: They are initia
failures.

MR. SAGAR: The drip shield failure causes
water to enter into these waste packages gi ve you t he

dose in 10, 000 years.
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CHAI RMVAN HORNBERGER: There are defects i f

there are juvenile failures, andsoit's water getting
onto themthat gives you --

MR. SAGAR \What this is telling you is
that in the first 10,000 years the dose is entirely
due to initially defective containnent, and anyt hi ng
that affects this --

MEMBER GARRI CK:  Yes, but maybetoclarify
MIt's question, if you renove the 10,000 vyear
requirenent and ook at it in the context of what's
nost i nportant to eventual ly getting arel ease, you're
still sayingthat the average nean annual infiltration
is nost inportant in terms of the gorilla having
access to the waste package, nanely, water, and
eventual ly leading to a rel ease.

MR. SAGAR In the 100,000 year --

MEMBER GARRI CK: And eventual ly | eading to
a dose.

MR. SAGAR. That's right. In the 100,000
year, for exanple, the waste package failure cone up
very high.

MEMBER RYAN: John, | think that's right,
but doesn't it have to be coupled to the fact -- and
to me the critical assunption is whatever the

defective fraction assunption is. | f you have no
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defective fraction, you have no release. The drip
shield doesn't matter. Soto ne, it's interestingto
see the scoring, | think that's a very effective way
todoit. But when you start to sort through these and
say what's inportant, what's not, what are the
critical true assunptions versus sone distributed --
distribution in sanpling, | get down to the defective
fraction assunptionisreallythecritical assunption,
and everything sitting on this ranking --

MR. SAGAR: If they were all initiative
defective but no inflow, there would still be zero
dose.

MEMBER RYAN: | take those together.

(Si nul t aneous di scussion.)

MR. SAGAR: And | conpletely agree with
you that anybody wants to interpret the sensitivity
analysis, one has to be extremely careful and
interpret what -- sinply a table like this is not
going to tell you.

MEMBER  RYAN: A couple different
assunptions, you could get a different ranking.

MR. SAGAR Conpl etely agree.

VI CE CHAI RVAN WYMER:  Nei |, do you have a
questi on?

VR, COLEMAN: Nei | Col eman, ACNW st aff.
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Something to think about for the Perfornmance
Assessnent Workshop, DOE recently sent in a product
they aretryingtoresol ve agreenents oninfiltration,
and their basis for closing is that it was -- their
results were very insensitivetoinfiltration. So we
see there are difference in approaches.

MEMBER GARRI CK: Well, again, they're
tal ki ng about the 10,000 year conpliance peri od.

MR. SAGAR Right, plus know ng --

MEMBER GARRICK: But it certainly could
have a maj or i npact on the environmental issue having
to do with tine of the peak dose.

MR SAGAR Right.

VI CE CHAIl RVAN WMER: I nsensitiveisn't a
good reason, it's at what point it's insensitive.

MR SAGAR: You could do that, too. I

mean, it could indicate what point nmay becone
sensitive, and that's what | nean by gl obal versus
| ocal. W could pinpoint that, too.

(Slide)

The two slides on the preclosure safety
anal ysis. W're just taking the increased i nportance
at the Center because as the anticipated date for the
potential |icense application gets closer, this can

becone quite i nportant, as i nmportant as postcl osure as
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a matter of fact. And this basically lists the
| ogi cal sequence of steps that you have to do in
trying to estimate the precl osure operational risk.

(Slide)

And the slide on this side here indicates
t hat exi sting software that we t ook fromNRC, put them
together with the executing nodule, so that we can
cal cul ate the precl osure consequences of accident al
conditions both for the worker as well as for the
menber of the public, usingthe standard approaches of
PRAreally for the precl osure part. Just an exanpl e of
t he acci dent where a single BWR assenbly falls off and
rel eases sonme fraction as given by the national
standards into the air, and what sort of doses to
expect fromthat sort of an accident.

This is still pretty prelimnary in the
sense that even DOE is at the prelimnary stage in
devel oping the preclosure safety strategy, the
identification of systens conponents inportant to
safety, et cetera. So this work, in sonme sense, |ags
behind the rest of the work, and we are trying to

catch up for the preclosure safety anal ysis.

(Slide)
In summary then, | don't need to repeat
what | have said. 1'Il just point you to the third
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bullet, which is that sonme of the questions that |
rai sed during ny presentation will continue to haunt
us during the revi ewand beyond, and t hat perhaps what
would go into -- sonme work will continue during that
peri od, depending on the availability of resources,
but that would be sonething 1in performnce
confirmation -- we may call them safety-related
i ssues. Sone of themmay factor into the inspection
program it's not clear yet how that woul d be done.

And | thank you for your tine. | took
| onger than | shoul d.

VI CE CHAIl RMAN WMER: W asked a | ot of
qguestions. Thank you, Budhi, that's -- ny reactionto
thisisit's very inpressive range or spectrumof the
things you have going on, especially when you
recogni ze that you've just been able to present a
little snippet of the totality of what you' re doing
down there, these are just little sanples.

Are there any questions? M ke, do you
want to junp in again wi th any questions that you have
of Budhi ?

MEMBER RYAN. No, | think | asked a coupl e
as he went al ong.

VI CE CHAI RVAN WYMER: You asked your

pi erci ng questions. John?
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MEMBER GARRI CK: I'"m just trying to

satisfy in my own mnd how you deci ded what to do.
Slides 3 and 4 kind of beat around that bush, but --
and 1" malways interested in knowingif the preclosure
safety analysis and the work and the performance
assessnment work were the principal beacons for
pointing you in the right direction, or was it
sonet hing el se?

MR. SAGAR: No, both are the beacons that
point us inthe direction of work, but thereis a two-
way feedback between t he process | evel people and the
performance assessnment and the preclosure safety
assessnment people, and the topics can arise from
ei ther side, either the performance assessnent person
can say this doesn't look nice, or you have this
factored into the nodel, what does it mean, give ne
some basis why this factor is such, can you do sone
work for ne, does it need |ab work, does it need
nodel i ng work, whatever, or it can conme from the
process | evel nodel ers, and the staff at the Center is
m xed, of course, with people who do both performance
assessnment and sane people do process |evel. For
exanpl e, this recent exanple | gave you on rockfal
cane from the process |evel people. The PA people

sinmply said how big a rock can fall and what can it
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do. They weren't thinking about accunul ati on of rock
on the waste package. The process | evel people say,
wel |, when we nodeled it, this is what happened, or
should you put that in here. So they devel oped a
nodul e that we are now going to put into the vehicle
to see what the effect at the bottomline would be if
we introduce this into the nodel.

So, it conmes from both -- | cannot say
it's all top-down honestly. More of it is top-down,
but there is sone that comes from-- and | personally,
as a manager, | feel that's a good thing to do because
it doesn't shut the door from anybody asking a
guesti on.

MR LESLIE: Could | add to Budhi's
comment, Dr. Garrick? It points back to a point that
was raised in the Comm ssion briefing -- | think Dr.
Hor nberger's presentation -- | can't renenber, there
were so many of themthis norning -- you probably feel
t he same way -- whichever presentationit was, it was
tal ki ng about the Risk Insights Task Force. It nay
have been yours, Dr. Garrick, | can't remenber who
covered that. But you enphasized --

MEMBER GARRI CK: That's when you were
asl eep.

(Laughter.)
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MR. LESLIE: To prove | wasn't, you made
t he point several times how inportant in that first
step in the risk insights it was to get the staff
tal king, the PA experts talking with the subject

matter experts. Budhi's point is well taken. Andthe

way that worked in process -- and it was bl oody at
times, frankly -- was to have both sides open up to
the fact that the technical -- the detail subject

matter experts had to come to understand and be
confortable with getting to the bottomline, as fol ks
like to say. On the one hand, if after a period of
time one cannot show that these processes are
inmportant, it'stinetoclosethemout, to say we know
enough about those, and on the other hand to have the
PA people to conme to understand that there may be
t hi ngs m ssing fromthe nodel, and that process | evel
peopl e can have those high experiences or bring in
their own in-depth understandi ngs of hydrol ogy and
rock mechani cs and what have you, and t hen bring t hose
into the nodel and test themand try themout, and

think that's what's nmade t hat communi cati on step very
i mportant, and we're working hard to continue that on
t hrough. So, as Budhi says, both sides can raise the
i ssues and, frankly, to make the point on the other

side, the geol ogists were pretty well convinced that
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direct fault disruption was not an i ssue, but we had
themput it intothe fault nodule, work it through the
ri sk cal cul ation to establish/convince oursel ves t hat
it is down in the -- 1 don't know what it is --
femptilrem (phonetic) level, or whatever it ended up
bei ng.

MEMBER GARRI CK: Vell, of course, our
positionis not to close off any source of information
t hat woul d suggest a direction the research ought to
go, but you shoul d certainly simnmultaneously berelying
nost heavily on those things that are deliberately and
systematically trying to find the soft spots and the
uncertainties associated with those soft spots, and |
was just trying to get sone i nsight on howi nfluenti al
t hat was.

CHAI RVAN HORNBERCER: | can't remenber
when it was, but | think it was Ray and | visited the
Center and sort of explored this issue at length with
Budhi and Wes, and | nust say fromny standpoi nt, and
| think from-- | think that Ray agreed -- that we
t hought that your process was pretty good -- that is,
it's pretty nmuch as you describe it. You really are
using all of the performance assessnent insights, but
you also bring a lot of personal know edge and

skepticismand everything else. 1In fact, | think we

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

183

tried to capture sonme of it in the last letter we
wr ot e about the NRC research.

So, | think that John does meke a good
point. We really pushed on it when we interacted with
you, and at |east Ray and | cane away satisfied that
you were doing it pretty well.

VI CE CHAI RVAN WMER: | think it's clear
that you're not |eaning back and saying, well, we've
got it pretty well under control now, we can rel ax.
O course, it's inyour interest to not say that, but
still I think that's a proper attitude.

CHAl RVAN HORNBERGER: M [t ?

MEMBER LEVENSON: | guess |'ve got a half
a dozen questions, and that's nmaybe a reflection on
the quality of the presentation because people who
don't have anything to present, or nothing new, I
never have questions to ask. So |I've got a nunber of
questions, | think it neans there's some good things
pr esent ed.

On Slide 8, if we could get that --

(Slide)

VWhen | first looked at it, it |ooks |like
Cobal t-60 i s t he predom nant source of radiation. But
then | | ook at the bottomand the dose is mIliremper

year per picocurie per gram and now | have no way to
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assess on that graph what dose is i nportant because |
don't know whether there's 100 times as nmany
pi cocuries per gramof cobalt or plutonium It's kind
of strange unit, so | don't know what it neans.

MR. SAGAR Well, the point here was that
if cobalt was 10 picocuries per gram then the dose
woul d be ten tines. Again, renmenber the objective was
to determine what kind of contam nation may be
acceptable for reuse of the soil. So, depending on
what is acceptable, you can. So, so nmuch of cobalt,
so much of nickel, so nmuch of pl utoni umwoul d be okay.

MEMBER LEVENSON: So this is really just
a conversion factor.

VI CE CHAl RMAN WMER: That's all it is.

VO CE: These kind of details are hel pful
when you're deconm ssioning. If you know your
concentration, then you can very quickly --

MEMBER LEVENSON: Yeah, yeah. Okay. But
that wasn't very clear.

MR.  SAGAR: No real soil was being
nodel ed. No entry was known.

MEMBER LEVENSON: On Slide 12 --

MR. SAGAR Don't gotoo fast, that's what
nmesses it up.

(Slide)
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VEMBER LEVENSON: Can | infer from here

t hat based on these neasurenments, at |east for what
was neasured here, that while the corrosion rates
increased for a while, they rather quickly -- inless
t han 40 days -- drop way off and corrosion will stop?

MR,  SAGAR: Because the humdity was
reduced in containnent.

MEMBER LEVENSON: So that taking the
initial high corrosion rate and nmultiplying that by
long units of tinme is not a proper thing to do.

MR. SAGAR No. You have to do the
corrosion rate as a function of the environment, which
is afunction of thetime, and if the hum dity cannot
be mai nt ai ned at or above the critical, you don't have
corrosi on.

MEMBER LEVENSON: On Figure 14 --

(Slide)

-- in calculating humdity, were these
cal cul ati ons done assuming a gas type systen? The
USGS has neasured the breathing rate of the nountain
as a very high nunber. Was that taken into account in
calculating relative humdity?

(Si mul t aneous di scussion.)

MR. SAGAR This oneis tenperature versus

time, right? And this is a nultiphase, sothis is not
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gas-type. This is tenperature, not humidity.

MEMBER LEVENSON: Ckay. | was | ooki ng at
the term "condensation”. Sorry.

MR. SAGAR: Condensation plays a role in
cal cul ati on of the tenperature.

MEMBER  LEVENSON: Yes, but t he
condensation that plays a role in the tenperature is
a function of the humdity.

MR, SAGAR: Sure, but I'm not show ng
hum dity here.

MEMBER LEVENSON:  No, no, no, | know. But
inarriving at these, you did use humdity as part of
t he cal cul ati ons.

MR. SAGAR Definitely.

MEMBER LEVENSON: How did you get that
hum dity?

MR SAGAR: Wll, this is the water
bal ance and the calculation of liquid water versus
vapor is continuously tracked in the nodel. It's a
mul ti-phase nodel .

VEMBER LEVENSON: So you're assumng a
liquid phase on equilibriumat that tenperature.

MR. SAGAR Right.

MEMBER LEVENSON: On Slide 16, what is the

rel evance, or how would | convert the repassivation
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potential to a corrosion rate? In other words,
between two points here that I'm |l ooking at, one is
pl us-300, one is mnus-200, that's a range of 500.
Does that mean the corrosion rate is twice as nuch?

Ten tines as nmuch? A hundred tines?

(Slide)

MR.  SAGAR No, the repassivation
potential is only an index to tell us when the
corrosion is initiated, not the rate. It has no
relation to the rate. When corrosion would be
initiated and when corrosion can continue. |If | was

plotting rate, it will be on the Y-axis. That's what
converts into the rate.

MR. PATRICK: M. Levenson -- Wes Patrick
here fromthe Center. The reason that approach is
taken, and it's only taken with respect to | ocalized
corrosion, | think it was Sugi kawa i n Japan who first
cane up wth this repassivation potential. He
convi nced hinsel f, and our data indicates that's the
case, that in these nickel alloys the localized
corrosion rates are so rapi d that once you have onset
of corrosion for material thicknesses of interest
here, rate is uninmportant. So the goal in designing
and enploying these materials is to stay out well

above the corrosion potential, and that's the concept
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t here and why they don't push to the repassive to the
actual corrosion rate.

MEMBER LEVENSON: | understand that. M
next is a coment on Slide 30, which is really
relevant to the last couple also, and that is |
understand what's been done, and | have no quarre
withit at all, but the point | wanted to nmake in this
day and age of public communication is a nunber of
t hese things are basically parametric studies, they
are not projections, they are not rates. And | would
hope that when you publish this information, you'd
make that very clear. There's nothing wong with
doing it, I"'mnot quarreling, but | think there's a
tremendous basis for m sunderstandi ng.

VR. SAGAR: That's an excellent
suggestion, and we'll try our best during the
reprocess to nmake sure that happens.

VI CE CHAI RVAN WMER:  Anybody el se ar ound
t he tabl e have any point?

CHAl RVAN HORNBERGER:  Budhi, this is one
that will be easy for you, it's near and dear to your
heart, |I'm sure. You nentioned the studies on the
al luvi al deposits inFortym|e Wash, and you sai d t hat
t he concl usion was that you had a fairly substantia

hori zontal -to-vertical conductivity ratio. Wat is
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the scale? | nean, the picture you showed suggests
that the scale -- you're tal king about anisotropy
that's due to heterogeneity that's on the order of
nmeters thickness and units.

MR. SAGAR: W haven't actually gone and
neasured the alluvium The earlier measurenment | was
showi ng you was on the Bishop Tuff.

CHAI RVAN HORNBERGER: That was your air
permeability. Unless | msunderstood, you were
t al ki ng about the need to consider the alluviumto be
ani sotropic, and | was just curious because -- the
guestion is, is the anisotropy due to the
het erogeneity, the horizontal heterogeneity, is that
the scale that you're tal king about?

MR SAGAR: My understanding it is not
because of the heterogeneity alone, that it is a nuch
nore systematic due to the sedinentation -- the way
that the sedinentation or current formthe all uvium
| ayers, but it's nore of a structural geol ogy issue.
It's a much | arger scal e than just a neter scale. The
het erogeneity wll give it's own anisotropy, but
that's not the case here.

CHAI RMVAN HORNBERGER:  Thank you.

VI CE CHAl RVAN WMER: |'I| ask again, are

t here questions around the table? M ke?
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MR. LEE: Budhi, a nunber of the exhibits

t hat you revi ewed this afternoon speak to a coupl e of
processes in the near-field. Do you have any gener al
observati ons about the state of process know edge,
where we're at and how that translates into nodeling
for performance assessment ?

MR SAGAR | will give you ny take on
that. | think the process is still at an early stage.
The four process coupling is really done. W have
gone up to the three processes -- the t hernohydrol ogi c
and chemi cal, or we have done the thermal mechanica
and hydrologic. And still there are a |lot of issues
if you really want to gain confidence whether the
results of the sinulation are any good. And that's
why the calibration exercise. W wanted to see does
a one-di nensional calibration on four points that we
knew t he data that we knew whether even that can be
done, and that took a while. So, the state-of-the-art
is advancing pretty rapidly | think, but it is still
at the initial stage.

MR LEE: So this potentially could be a
ri pe area for evaluationinthe context of performance
confirmation should it get to the licensing stage.

MR. SAGAR | would say it woul d.

MR. LEE: The ot her question | had | guess
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reverts -- refers back to the last slide and the
di scussion of the -- | may characterize this the wong
way -- the integrated safety assessnment or whatever

you were calling preclosure safety.

W know that DOE is still kind of
searching for proposed design in the context of
funding and budget and things |ike that, and
timetable. How anenable is the preclosure safety
assessment tool toinplenentationinthe context of an
evol vi ng desi gn?

VR. SAGAR: It has  significant
flexibility, but | cannot stand here and say all
changes that DOE may come up wi t h can be acconmmpdat ed.
So there may have to be sone changes made to our --

MR. LEE: | guess |I'm kind of asking a
| eadi ng question. | guess at sonme point in order for
the tool to be inplenented, there has to be a design
toevaluate it against, andthere's that lead tine, if
youw | I, for factoring that informationinto the tool
bef ore the tool can be exercised and a deci si on made.
| see Wes shaking his head.

MR. SAGAR: | don't think -- personally,
| don't thinkit's a great idea to box the DOE and say
one and only one design needs to cone out. | think

t hey can carry forward what ever nunber of designs they
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want to carry forward, so long as they build safety
cases for all those ultimte designs. And if they can
do that by Decenber 2004, then we can have a tool
ready to do those. | don't think that's a practica
thing for themto do. So there would be high thernal
| oad, therewill belowthermal |load -- |I'msure those
options would still be there. Can we acconmopdat e
those inthis? Yes. Nowthey are tal ki ng about ot her
stuff, adifferent kind of atransporter for the waste
package - -

MR LEE: No rail.

MR. SAGAR: Well, we tried to i magi ne --
as soon as we heard it, we said, okay, what data
exi sts on the safety of that transporter. Well, we
couldn't find any. But in a safety case, in a
precl osure safety case, they would have to cone up
wi th sone safety data i ndi cati ng why that transporter
woul d be okay.

MR. LEE: Right. The only reason | raise
it is in the context of any potential |icensing
review, once the license application conmes in the
clock starts ticking, and there's a need to exercise
t he tool and eval uate the i nplications of the anal ysis
inthe context of at | east preclosure requirenents and

things like that. So, again, this is an area | think
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possibly ripe for sonme discussion with DOE sooner
rather than later.

VI CE CHAIl RMAN WYMER: | f there are no nore
questions, 1'd like to turn it back to George to
decl are a break.

CHAI RVAN HORNBERGER:  You' ve sort of tied
ny hands. Actually, that's exactly what we're going
to do. | think that this will conplete the recorded
session. W won't need the Recorder. W'IlIl go off
the record. We will take a 15-m nute break, and then
we will reconvene and continue work on our reports.

(Whereupon, at 3:40 p.m, the recorded

session of the neeting was concl uded.)
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